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PREFACE 


THE SECOND EDITION OF THE FIRST VOLU5IE 


THE AIDE-MEMOIRE 


TnE ‘Aide-Memoire to the Military Sciences’ was brought to a 
conclusion m December, 1851, and a Second Edition of the 
early Parts haring been required, the present Volume —after a 
careful rension of many of the subjects by their scieral Con- 
tributors— is now submitted to the Officers of the respective 
Semcca A few obscrxalions arc therefore necessary, for the 
purpose of explaining any errors or deficiencies which may hare 
occurred in the progress of the Worh 

In our first Part we explamcd that the * Aidc-Mi^moirc’ was 
intended only as an abstract of pnnaplcs as well as of details 
useful to all Branches of Her Jlajesty's and the East India 
Companj's Forces, although with more especial reference to the 
wants of our own Corps hence some of the Collateral Sciences 



m giton more copiously {hm wsurI m Military V,orU, and if 
«ny deficiencies shotiU nppcar, we must 6eg our brother Officers 
to compare the list of subjects proposed m our Circular of 1913 
the Index at the end of the third volantc, and then judge 
how few there arc 

TIic object of tlic Work, ns explained in that Circular, was 
to supply, ss far &a praetjcahle, the many and common wants 
of Officers in the Ticld, m the Colonies and remote Stations, 
where boohs of reference arc seldom to be found, useful to the 
Engineer, Artillery, end Line Officers, tn their military capacity, 
as well as to the Governors and Commandants of Posts m their 
ciTil capacity, and instnictire to a!! the junior branches of the 
Semee jn their leisure hoars 

Tlic * Aide Mimoire * was not intended to be a Military 
Dictionary or Encjcloptcdia, or even a Manual, but as a re- 
minder and reference — for whidi short Essays and Tables are 
given — to the Military and CoHafcml Sciences previously studied 
Thff alpljflbfticfll arrangement has been followed for conTcmencc, 
although not implicitly, from unavoidable difficulties , and con 
sequcntly, where there is an oppareot omission the Index has 
in some cases to be consulted 

Since the publiealion eoromeDced, the regulations for admis 
Sion to the Army have made it uidispeusably necessary that the 
Sciences connected with its Duties should be more closely studied, 
and thus the Work is rendered the more valuable as a Book 
of Bcference to Officers of the Line 



PREFACE 


The * Aide AI<?moire ’ will be found to cmbriec most con 
tiugcncics required not of an elementary nature, m 
Sapping nnd Mining , 


{ Field 

Attack nnd Defence , 
Garrison . 

Pontooning and Tas^nges of Ruers , 


Principles of the Duties of the 



Officers, 


including the Tactics of the T1 tee Arms, each of which, before 
the publication of the ‘Aide M^moire,' required a separate work 
for reference these wants, with the valuable assistance of Officers 
of the venous Services, the Dditors have endeavoured to supply 


Captain Gnvet, of the Corps du G^nie, m the Preface to bis 
•Aide SKmoifo,’ lately published, explains that he had undertaken 
the work from the impracticability of inducing Officers to unite 
their labours for such an object hence Captain Gnvet’s publication 
has a want of originality which the *Aide Mifmoire to the 'Military 
Sciences’ possc'ses by the united efforts of our Corps and other 
branches of the Army, and when these have been wonting the 
Editors have consulted the best autbontics to supply those omis* 
sions, as will be seen at the end of the third volume in the 
hst of Contnbutors 


Considering the multifanous avocations common to every part 
of the Bntisli Army, and more cspeciallv those of the Engineer 
Corps, the labour has been long and arduous, occupying a penod of 
seven jears, much tunc having been nccessanlj required to collect 
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AIDE-MEMOIRE 


SKETCH OF THE SCIENCE AND AUT OF WAR. 

BY LIEUT -COLONEL C. HAMILTON SMITH 


'* Hoc niad nt |ir»nn>e ia ropilti'Mt rmoulQbra »cfni|r/mn amnit rxemptj donmnita in 
tSiutn po* ta noaumntta lalurri i Isdc t bl tu>^M irlpHbliear, quod iaiCere npu> iade faduiD 
la^ptu, (irduD) exjtu, quod Tiln T Ltuii PttftUt 


r Wae, IbrarttiCEUjr itudjrd, u faood to depend upon demonstrable pnneiplei nlnch 
naVe it a science, and the adsptttion of the pnoeiplei to practice coorerts that 
science into an art But, although at fint sight the theory is suCicicDlIj clear, the 
great ranety of circtunstaoces arhich must be talen into consideration, and the mO' 
neBtary alterations these present, are causes that of all artiit is the most complicated 
and uncertain in the ipphcatioo Hence, to smte on the subject autbontatirely 
would require tn intellect espable of fully embnciog every braoch of the scieoce, as 
well u practical expenence in commtniL f«o such etsiiss can be advanced for the 
follosnag pages , the consideration which they may desene reposing solely on pnn- 
aples laid down in general by estabhslied reputations such as those of Fredench the 
Great, Lloyd, TeopelhofT, the Archduke Charles, Jouuai, Dulow, Klausewitx, and 
others , or, as regards the muims relating to British operations, denved from the 
above ID the form of niocepsrticoUr adaptations, or histoncally substantiated by events 
But, writing less to inculcate than to remind readers familiar with arms few proofs 
and short sumraanes have been prefmed to Icogibeoed unnecessary discussions, for 
which, besides, there was not epace in the work Bccoursc however, has been had 
chiefly to the article ‘ War,' published in the Supplement of the sixth edition of the 
‘ Encyelopardia Bntannica,' and to tbe'Prcas de I'Art de la Guerre’ by General 
Jomini the latter may still be regarded as the best on the science, although the 
author, when adverting to questions where Ibe British army and its commanders are 
concerned, is generally misinformed, uncandid, and biassed he evinces a feeling still 
more bitter against the Fnssians, and even against his countryman General War- 
neiy, all the more to he regretted, as this want of impartiality detracts from his 
Butbonty as a scientific soldier 

It should be observed, moreover, that his maxims, data, and inferential reasoning 
always emanate from a point of view where armies of 150,000 men or more contend 
with similar forces on the lorface of Enrope for the destruction or safety of the 
greatest empires These are not ordinary wan, and although the ruling pnnciples 
must remain the same in all, Bntish forces acting on the Continent, even when they 
constitute the mam strength of an army, still co-operate with alLes and with lured 
ansilianes, which cause essential modifications in the principles , and the fundamental 
thought which rules the whole system of its hostiLty u rarely other than ofenstvely 
VOL. I. A 


isKrrni or Tjrr 


j iWrtin^f tfic bhw* net to tie rfeitfuftion *>f ilie enemr, I «{ t<j Hie 
priMtiorj ef Wi etiJonlsI an 1 eommercial reworw*. an<J tliui obtaaniny an fiononri 
}^3ce ) Y the rcttantion ( f the! abnee ef power in r«roj*e In Huy new the alie 
Int nfffmJ it mtncM to an ahilrart iom, wtih a few «arnplct whfre the ijiiesli. 
turn iipnn jtrrat eoMinenUJ cperatloiw, in order to a/Tnn! aomewhat more ipsee 
ibtMfi wlilfh rtfer dirreti; lo (atnlar opeititlonr, luch as constitute the far frea 
portion of (he nihUrjr operatlo-ns of (Re Untish army The espenence of preceili 
Tran ilirtri that these untlertailng^ are Wewlte amenable to general principles co 
piftrly In harmony with the general maeiins, requ ring no other proofs than alius! 
to past fYfnts, mou of wMeh art Inoint la ail itiuhous ORem. and therefore ire 
no want nf cimsmslantul narratiYeii yet ai ther hare not fren suljrxt to wo 
public shicuisha iy rornpeten! partiea. and on some points ealiJ oljecliani et. 
against rereised etmelusiost, rases are pomtnl out where armies In aliiancc wi 
f»real Ilntaln might hate l<een aateJ and positions oceupied which would ha 
arreste*! the progress of the common enemr, i( more enlargeil tlests lial awaji 
tliclr rrsolutlons, and more rrtianre 1»» I been pbrctl upon (he power that is mistrc 
ofthesea. Tlierttere In heation of these facts has hern deemed authcient to tt os 
who, unlentanding war, feel a alngle word will contey all the ether Ideas thi 
emanate from them ^Miere the tmtlcea are lomewhat more dilTuse they relate i 
tuefa Untish 0 |>mtioos as irem neerrto bate brrn infesiiptni npon (be pnneiph 
of military icicnee. It h true that assent and dissent to mditary rtosooing depen 
often nnt so much vpoo the absolute inih of the prmeiptei u on the maaner c 
nnsl lenng them In dilT rent armiett Itie geographical position and strvetara of tli 
Anstnan and Prassitn temtones ind'iersee (he opinions of their trhools as marfa a 
those of rtissia and France nndcr other conditions produce the same effect , end (h 
Dntish totally diffcreot by institutMns and losubr location, is snJely d stmet fron 
(hem aJL Tlic Talwe of (he aphonsms la therefore narroweil to where they are alili 
a ImtssiMe In all, artil their importaaredinimshcsas (hey become more mffueaeed bj 
circuniitanrea 

A Ilntish mUifary wnicf may ticsr the qneslioB* ioroltcd In the term • great 
operations’ (‘grande tactiqoe ' of the French) eslber as they are Imed on the generaj 
pnnciplcs of Hie scence, m the light they are ttened by continental strstegiili, or, 
narrowing the subject tabe it op oa the insular position of (lie empire end the local 
condiUons which result from it. For the <me leads to operations of immense annies 
and objects which menace the sery existence of states, while (he other contemplates 
pnanpady defensire mcasores at home, assistance to an ally abroad, and offensive 
erpcditions to distant countnes, mainly depending oo the auperionty of the Royal 
Rary. and with land forcei in no case amounting to more than 50 000 national troops 
Ifetcc.on the continent of Europe, the Eratish land forces seldom fora an army, or the 
majority of nis army, though generally they constitute the smew, or roaia element of 
strength in a combined force Tiwsiews moreorer, winch the GoTcrnment cntcrfaia 

being almost wiihout exception confiaedtothe conquest or recovery ofaprosince in aid 

of an ally more Ilian for its own aggrandisement, — or, while aimiogat the dcstnictioa 
of an enemy's commercial resources, they are directed towards the trading ports or 
naval stations of an oppoaentr-thema-oins which inculcate stnlangat the vital power 
of an enemy through his capital are but Wtle appreciated or applauded These siews 
ere a necessary result of the national miRtary ayatem , for Great Bniam, with her 
immense colonies and popular inslitotions, ob the restoration of peace, always reduces 
the whole armed establishment to a bare aaSeiency for garrisons and recrmting, 
ftnd on the recurrence of hostility with a great power, such as France, is compelled 
lo remforee her colonial possessions witR nearty the whole of (iie ohl and well- 
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tnined regiments , trusting to new lenes, tnd in part to ineipcncnced sniialtems, for 
tbe construction of an annj'.for the 6eld. Meantime, the eaemj with a great dis< 
posable force on hod, but lofenor at sea calcnlates on the restitution or on compen- 
sation for tbe loss of his colonies bj assaibng t neighbour, ^iDdiffcreot whether be 
be an all/ of his opponent or a nentra], because the act of inrasion « ill reduce him 
to be such , possession will gire tbe rights of conqaeit , and, perhaps, while another 
cootinental irslem is in agitation, full restitution of the lost colonies mij be held out 
as the price of eracnating the unoffending state, and credit demanded for justice and 
moderation Bat il another great eooUoeatalpoirefii airaVesed, and taXes uparmr. 
It must be supplied with subsidies, it meets with diiconsSfufe,— the wir is pro 
tracted, and at length a corps more or less strong fiom Cngland joins the a’lf, and is 
mainlp instrumental in the restoration of atTairs, until peace resumes her swaj, and 
bloodshed debt, and glorjr is tiie unsatisfactory reward 

Since tlie wan of the French rtToloiion. the altered condition of the political pre- 
pondertnee of the great rmhtary monarclncs and (he increased influenee of puHie 
opinion may be eipected to affect the question of hiring foreign troops for rniiih 
semce or taVing allies into pay , and (he applicaiion of steam to maritime war, which 
will affect more particularly the tranquillity of (he coaiti, the security of Ireland and 
of the Channel islands, are nore! questions not to be orerlooked in cases of future 
senous hostilities* 

Although some of these are problems solely dependiap opon the Cabinet for 
solution, Military OScen who may and ooght to be eonintied shoul 1 not be nnpre. 
pared with opinioss duly formed | and from (be sdraneed tend iioa of tbe science of 
war on the Cootisenl, together with a consideration of the thsrsnrrs who usually 
compote foreign mioistnes Dntish statesmen cannot theTDiclset remain in t ffereel to 
the knowledge of at ieait the fundamental principles which from Lenecfirih all 
parties are to look to for seennty at home and luceeit abroad, for Crest rntaia and 
freland the defeoiire queitioo alone requires not simply an secidrrilsl or momentary 
attention directed to a soIita/T point or instant of alarm but a wtU-d gestrd nitmi 
embracing (he whole. 

These remarks are submitted as mere instaores of tie fundsRirnisl questions 
whereon the biiii of all mihlary rrasoning most repose , but war is a rnm! iinw of 
esuteniT so abiorlient so sut to sanons aod d ^cult tl at sieved at ■ sewnre it 
can icarcrly be I indled but ia part and i) m ti at 1 liecoTnet so solum nous iLaS ve 
molt Iw eonlentrd in tl ii Fsper to notice ont» its more importani roBsiJrraiH ns atsd 
piTC definUr notions of terms and (beir apj iiratsons to ihr best of pur ab_urs toJ 
tl e tstrnl cur space wU allow 


Pf t/i/ iBTf f’fJify of m ttalf mte Iw t.ii^erst€»»l tie 1 a* ual sirwt of a Gcetn 
ment repsnl ng its an b lion or intnesta rsterna". d rrrtrJ tuv arji o rets to I* 
atta neil I » force, or lntenia”T to Iw yuardrd I s d^Vns sr rrcant 

Tl e \’,l Itiy rritrm of 4 iltft deno*ra ste nature anJ roe tr-m cf t r / eres 
I y ara and land I |l e tti’’ t a and rr^'rsrs r stir r mf*- aia Ims f-i» irm. p 
doll inf A sfij’ ne Instruct on pri mo on lenar s and pur •* n ri , ( v* ' ■ „ i ■ 
f prti, or^lnanre equpmrnis tnd a J M*rr eJersrn a tr <. rdiaaar 

AV Cary r«tw«o« Wiow/wNw teas wreur n hoitto Ir ai ike /.-> rerJr 

eornisanc# of an a* » or • peutra! ponre c an. jj tlrf s «e a .a r sf a 



“KrTm or t»f 


i 

fntn Mj forrr } or it nsr i>e ctcnt*, lotK tt ft ii»5r or » billir imJ 

H)W» }> Bol ft »tJtf 1 1 U er, ‘ 

V er it wnttittitf.1 iif Ihr- irttwi emriflymfflt of f jrof, for the rirpw.* of obtAfninr 
I r «mi (f it which ii nithhtW hy »\tna»f tne«ru t It mj U tiewtii ot> l«r t tincty 
of trifwi f ratiom * 

Ttiuv WM (t orrtjtlte or cJtf»n»«tc » it 1 m for »« t,1 Jtd the toUl whrtrt.on of the 
fnrroV* poarr, or U fonCnrl \n nduHns it wAUia |wt9, tmwit V.K rosy be 
nTj.irrtaifn » ft rr,HfJr>l, or onty » ftn »Myi it thm m»y become one of Inter, 
^rntion or one of ©rportonllyj thM l«, where « power «t Cnt iteuini itin tip 
the can^c of one party, »n \ thtrtijy produm • prcj-w lerince with t bmef t to «]] 
the ftlliw or to lueif in parUnitar, fur wh»eh It }ia« been wiitinj a (it cwrjmiction cf 
poSlIrai atfiin In ail the'C wea Ute motie of enfmin; the firtt great pnociple of 
wir nqwrn cormponJiag tnodiCcaiwni, m as to aifspt the mean* to the emi 
p-oposed 

There are wan of opinion fta.! religion* w»r», for wbleli tearcely my rote* can 
be oTcre 1 , etcepllng | aticnre, tlie rtrmsc of InimaBity, ta \ rectiScition of real 
gnetances, but these lieloug not to mslitary icience, anti tla not therefore eoncera 
OUT prrsrnt purpose 

%\»r tbroreljrtily tiesteJ, ihoubt be ftccortlmg to Jomlni In cooformify 

• • • • * *.-1.^ (II -ijjoni 

• I « • • . , , , , 

^ • M ■« M .* / • •* • • * I . . • • ,vn('' 

TliU (leeinre point In war, *lso termed *’lke pnmititt ctjte(ttt pcint," Is that 
trbereiR resblei the pnnciple of the bosttle itreojib, or what hu ^en ealleii (he 
tttahty of the Goremnient, To dulocate this po«n in the shortest tod most ciTee* 
(dsI mannerii clearly the /unda'Msfo) pnnriple for the ftssailanl, and as clearly to 
avert it in breaking bis meamres, must be the ol jcci of the defonilant Cat as (he 
aim of helltf erend Is comnwnlr of a much Je*» dermre oafure, the principle reotiD* 
then most applicable, but still the same, to mnwr objects 
A Uritisli expedition necesianJy acts ofllBsiscly, Ibe Commaodcr, foHy jnstrocted 
in the nature of the operalioQS that arc minuted to bim, and famditz with the 
theatre of war, so far as th« best wap*, Ac , can supply iofonoation, has already in 
concert with the riOvcmnient, selected tlie point inlendcd to form the basis of ins 
operations, wfucb, Bcscrtbeless, msy greatly rary, from pobtinl and nantical, es wc« 
as considerations of allied co operation Tlie choice of a basis always either on a 
hostitcor a fncndly frontier, dtlcrmine* the sphere, or what u termed the ro\c or 
OPtRXTioss it is from thence the Coimoander srf’ the Forces selects the olyectiTc 
jiomt which he is to aim at, nnd the Ime of operations leading to U{ and that line 
may be either temporary or defimtiTC- 

Continental armies operate precisely so (be same manoer, but with more certain 
facility, because the basis of thrw opcralwas » on then own territory, unopposed by 
ibstance, sea and winds, for proyress or retreat Tbeu artillery trams, comrausanat. 
and baegage have tiicir cqmpmmts, their caraliy » mounted, end subsistence 
iccure, while a force ducroharVed from lea b wjHiont bntses, and always obliged to 
sscMce mraluable time before it cm more, oen i» • fnendly country 

The army marching upon its b-re of operation* » in possession of a front of opera. 

. , — , rsl front ID rear of which it Is adnsable to fis a point of irjtjitci, or 
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to oppose its projrcsJp the Commsnder In Chief cither attaeVs him or manreutres to 
compel him to retreat In this new he may lelect one or two strategical manaruTrmg 
lines of a temporary nature, ami as such they may denate to some distance from 
the intcrmeihale posts, from which they arc perfectly distinct To connect the front 
of operations with the basis, a itaple hue, &.c . will be formed, to auhsist parties and 
conioys at certain places In tlieir daily marches from and to the army, extend ng it 
hr degrees as the forces proceed further, ami more considerable dipots of pro- 
Msions sTilt be male on the commissanat lines to subsist the main body If the 
line of operations deepens in length from Its basis, and hostile corps threaten to 
interrupt it, then there will be the option either of attscVing and expelling the 
enemy's detachments, or of punning the mam object against the army, without 
regard to these iccumlary corps Out if it is determined to keep it in check by 
means of a detachment posted in obscrralion, a doable front is produced, and great 
detachments always cnpple the arme 

Mlien the objeetise point is neared, and the enemy resolutely maintains bis 
ground, a battle tnust be the consee^uence should the result be indecisive, a second 
attack must be made , and, when vicionoas, the ensuing measures should extend 
beyond the objeetire point drst aimed at, and endeaxour to pass beyond it by Hxing 
upon a second ultenor object. If the capture of an important fortress is the aim, 
while the siege is undertaken, (he coercing army should proceed to dnxe the enemy 
for off, or, if it be not sulSeieatly strong after the besieging corps is formed to push 
forward, a strategical posdica should be utecled to coxet the siege, such as the 
French, under Donaparte, idopted in I '9<> to coxer the siege of Mantas, or it should 
operate as Marlborough did dunng the siege of Lule 

Dot where there is no siege, or the army u in force sufficient to carry on operations 
to a second point, it will become requisite to form a point of epyut, and to construct 
an Erentusl Dasu, by occupying one or more (owns sufficiently fortified to be safe 
from insult , or a tosU strategical reserve should be formed to cover the rear, to 
protect convoys and the greater dfpots by means of field works Should nvers of 
considerable breadth intervene, l/Ui de pont tboald be raised to cover them , and if 
the bndges occur at walled towns, some additional works should be constructed to 
protect them These are requisite both to strengthen these posts and add to the 
solidity of the Eventual Dasis where (be strategical reserve may be posted 

Out should a battle be lost, retreat must ensue towards the basis of operations in 
order to collect reinforcements and dctacbnieats replace the deficient materials and 
reorganize the elements of combat in fortified towns or intrenched camps so as to 
arrest the enemy’s progress or compel bim to divide his forces 

Mlien winter approaches, the army is placed in cantonments unless the operations 
are continued by one of the opposing annies , namely that which liaviog obtained 
a decided supenonty, finds no insuperable obstacles on the hostile Lne of defence, 
and IS therefore resolved to make the roost of its ascendancy then a winter cam 
poign IS produced, always equally distressiog to both armies , but demanding no 
particular dispositions excepting redoubled activity in the enterprises, in order to 
arrive the sooner at the desired results 

Such IS an abstract view of Mar as a Theory, and is snfficient to shew the different 
combmatioos which the operations produce They are divisible into three branches 

I Strategics a term to which it has bees vainly endeavoured to affix a stnet 
definition from the tunes of Folard, Perclmque in MSS ,* Bulow, and ^ on Cross, 


* Derelinque Tact que dei CaUilIo del lapaboa ' &c llanuacrpl foucTOls folio witbu 
tmmeDte number of plant ia my potteit on D S 
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btR^tEGtCS 10 
OFFENSirif 

OiS/HTI<i\s act Offcwhety on ft forogn toast the Eastern, from Yarmouth to tlie Donjw the 

Central, from the Downs end rortsmoulli to Sonibampton and the ng)>t or W estem 
from Southampton to Plrmouth mi Cork There ate. however, many (hfSculties m 
the application of reaascj apon ibe aeeondaryl ase abroad, especially if that bast must 
be obUmed by force on nn hostile coast, because ttie hne of communication from the 
sea ports at the fijad base ss-bence the army has departed to tbe point of debarcation 
IS lengthened, and, by reason of tlieiMertentioo of the elements liable lobe broken 

6tiU the examples of the landing at AbouVtr Bay. Copenhsgeo, the Jlondego /« 
Portugid, the lleldcr and W alcheten, all in the face of tbe enemy, prove the prac 
ticabihty even when opposed on the spot The point of dcbarcatcon is then the 
Tsentisal Bajis, and unless a friendly fortress, or one that can be compelled to 
auhmit by summary means, or a naturally advantageous position can be occopied or 
immediately forced, the difhcuUies are almost insurmouiitabte It is again, difficult 
to despatch a large force m one fleet, and to keep it together, and dangerous to allow 
great intervals , the elements affect the time, connection and order of convoys an 
independent and separate service (the navy) influences the primary orgsaaation a 
distinct etiquette may lolervcnc In the momptit of execution debarcation, not so 
much of the troops, ns of fhcir resources, aitvllrfy, horses pronsious, &e, reqiure 
much of invaluable time, and a change of wind mav defeat or endanger the whole 
measure MTule a great Captain is at the bead of the Army and of the Cabinet, only 
that which human prudence cannot control will be left to chance , but there have 
been penodt when miUtuy espeneaee was sot lufficieotly appreciated in war 
measures, aod avihaas directed them without being even aware that war ts an 
exceedingly compheated actenec, and that one great error is tbe pbn of operationt u 
sure to end in failure Yet more than (wo ttntnnes ago Sir It oKer ttaleigh said, 

“ the vnsdotu of pnnees and of states u best detetamefl in their enterprises ” 

From the difficult es above slated, a practice has arisen of dtting out expedi’ions, 
not iufficienllf formidable, with a new of ascertaining the practicability of a measure, 
but which by that very system w often tendered abortive , for a fiat land ng having 
been eifected the enemy « aliention is no longer divided , he collects iua means of 
Jefeoce, while the second convoy u expected, end the delay is derisive of the event 
bet, »f in any military operation tbe effect of masses simultaneously employed be of 
consequence, it is in those which corotoence on the sea shore , for the troops have 
not only to debark and act offensively, but also to construct their means of security 
and retreat in case of disaster If we examine tbe primary operations of this class 
IroRj iiie vrars ol'i^vng'lVftiiam'io'foe prwrfi ■ywiufi, ivu 
exception of aoch at were favoured by CircniustMices, the success or failure was de 
pendent upon one or more of tbefoHowing maxims, cspeciaJly as applied to contmentit 
expeditions 

1 M ben an arm) n embarked to make a descent upon ao enemy's coast with 
Jbe object of penetrating into th« owatrf, a point of debarcation should I« 
selected where the euemy possesses no locsd means of arresting the des«nt sad 
preventing tbe landing of » snfficicot supply of those ineass wbicb ate indis- 
peusaWe for action and for p«>gre« If therefore a defensibfe pewnsula can be 
selected, or better a fortified town accessible for the «»»on of the enverms 
squadron, to compel it into an umncdiate sobmasion, a footisg will b« gamed to 
form the first point cl the EmtnaJ Basis of opcratioBS SWl tie cons deration 
whether such a jwmt »s favooraMe to tbenltenor objects of the expedition 
should be kept ia new A seenrt anchiwge » nece'sary for some tune eittwr 
on the spot or in tbt immediate ncuuty, and within the sphere of action of (he 
land force 
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OFSJijTlovs 2 I{ the erpedifion 6e infended to operate only on (he coast with momentary 

objects, proximity to the objectire point should be combined with a locality 
conrement for re embarcation Araed steamers and boats will, la general, 
secure this object withm estuanea, in dehance of a superior enemy on shore 
Sut small expeditions are fit only to distract the enemy’s attention, and for that 
object demonstrations without landing will generally answer all the purposes of 
descents Italeigh justly says, “JO petty allempit are more profitable to the 
invaded than the invader*' 

3 An expedition intended to operate ulteriorly, should he from the firit 
aupenor to the probable imme/bate force of the enemy, so (hat (he landing be 
etfccted with more decisiTe success, and the ulterior morements may proceed 
without delay 

4 No combinations of iiiTasioo should be made to depend on the co-operation 
of corps expected from distaot or opposite quarters It is important to embark 
them en masse, or, commencing nt the more distant part, collect them in pass- 
ing or form a rendezvous at an tnlermediale point, so as to proceed at last with 
the whole in connection For instance, if the season is favourable, a rendezsous 
otr Cork, Qantry Day, or some island lo the Bay of Biscay, when the expedition 
is really intended for the north or west coast of Spam or Gibraltar, or for the 
mediterranean, would tend to keep the enemy m suspense 

5 After the landing is securely effected with the new of sinking a blow In 
the interior, it is best to waste no time in besieging any place not directly m 
the line of operations let then be masked by a corps on shore, and blockaded by 
theieet, or it (be hse-of ba((Ie ahipa can s(tack a tront of detente, they wi)} 
reduce tbe fortress in a few hours 

0 In the plan of to expedition no combtsalioD should be admitted including 
or depending upou two or more bnes of operation from separate bases Armies 
transported by sea are, from that circumstance, not numerous division renders 
them itiK weaker, and if one corps is (becked the other must retreat also ft 
IS exposing two extenor bnes lo one intenal line 

7 In colonial and insular expeditions it is ooly necessary to combine means 
in proportion to the strength of tbe objective point, and with attention to the 
season, cLmatc, moRsoon or trade winds 

8 An army withdrawing from a temiory through another which it ii reiolred 
should be kept in subjertion or mastered, the Dc(U(>atioa should lake place at 
the moment when tbe greatest mass of forces is passing through or near the 
most important points 

9 kk’ben negociating at tbe bead of an armed force with the chance of resist- 
ance, it is important that all the corps be collected to give weght to the 
demands, and to act instantly when bostibties become inesitahle, rather than 
call for reinforcements when tbev are begun, and ruk to be defeated from ab- 
solute infenonty 

10 ta oflensirc extra Buropean warr it « ptrticaltTly false economy to 
employ Insnffinent means against an enemy, to unJervilue bis resiitanee, or to 
aim at Indeasive objecu. If such meuum cause no abso'ete faUcTT, tbr* at 
least prolong the contest, oenuon the waste of Lfe and expense, are a source 
of greater nsk than should be incurred, and of less aJraatage la negooiuon.* 

• Tt>« S«o» C-»l9uet t OB rr»» (Knot* Cvwk«ti» err Jotro l*xs ISOS oBBomuoM a* 
sutiort of out Bonoo oipo4 owis *om»> ocim to U «r oork M —I Scwiool-o fwvxiai 

X Tb«o«rk kBOBlodro of lt« eouEtiy * loU-.ftBr* u tU evostrx , i. (4 Or on 



9KCTCII (iV Tnr 


STRATTOJCI 10 
ofrrTc/rr 

m lunv^s K,„ „( II, ,,, „ ^ 

"•r I not .lion! i opOTliaoi ii( ujr i,te,| te «n,te.l„« „,|,t„i ,tg„j n, ,^„ 
troop* »f) fuiploj-f*!. 

Aj Mamj lei ct »}<c ImpotUnee of ll« *5f»t rule, may te (jHote.! «,e Uniting of ibe 
emigrant* al QinlieroR j for If they }.a4 not t>ecn l^Jrajei! by jJ,f,r own men, they au», 
IfironS^' tt'l'inmeu, were bloclrtl Jn intl oraWe to dll»^lc^e in the face of the 
enemy. Ajnm, the UeUter tspnhtwn in 179'}, ihoujU urtonom In two talrte*, 
etiuM not ftihanes to the olj«tite yomi, liecauw ihrongh foftncr miiJireetfon of 
the force*, (he enemy, retmng to the fiurvnt of the Hierlrronifr ileer, h,,! a 
{KHiiInB. which coiilil not Uc foreeil nor lornr ! On (he other hamJ, at AfxmUr m 
r^yph ft peniniuU, the Unding «u oo ft central point, which pUceil the enrmy'a 
ilefermrc measure* on two eaternal line*, one eosenng AI<-stn<Ina and the ether 
RotetU and Cairo I thus dindcil, although ounjrrieally the ilrong^st, he was inferior 
OR l«lh Ub«, fttvd altlmatety forced to awmnder. The Janilmg at the point of 
Mcadrgo, in rortugaJ, though again ditided hy a iuh»c<jijtnt force coming on ihorc 
ftt reniehe, thewed a ililt more adtantigrou* irlection, for the CBcmr could not 
oppoie It, nor attack Sir Arthur \tetletlec, onlil all hi* troop* and caenoa were 
alrevly moting ofTenticrly the dchareation cut oiTthc north of Portugal from L)»l»n, 
and (he hostile army from if* line of eommoineation *rith France , am] i/ the re- 
u firremenl under Sir John Moore, that camo after tl e hat lie of >iraiera, bail been 
«ftt from the fir*t wnh the amy, Juuot inwrt has* suTTendtreiJ at thamtton. tnilead 
of obtaining a capitulation tlut leot hia tnsy back to Frure. 

In the second tnaiim, the caate* are pointed eat wlJeh tlTordn] In 175$ a aeeure 
retreat from the landing at Cherbourg, although ao regular preeautsoos tosoret! the 
mnsuret and those which produced Ihediiatier at St. Cast, aotwilhitaoding all the 
care General flllgh applied to the re^cmbarcalion. The expeihtton to Ottend had 
the tame defects, and produced the same resulia < but, with moderate weather, the 
naisd amauents, na now urganvieil, nadtr aweh operation* nroch moTt secure 
Inatte&tioa to (he third rule bad pirposdentiog {ofiarsce at the llelder The 
tint diTitlon on ihore was partlyted behind the defences on the 2»p until the mam 
hoily arnfed. hlrantune the enemy, now certaiB of the point (brealeneJ, collected 
hu nirsns, and, a* before elated, rcodered tlcionea to unaTailiQg that rc erabarcatwa 
•was purchased by beary McnBce 

The expedition to the Heldcr furnishes the proof* of the fourth masim. Had the 
two Dntish corps ftud the Itutstad been cotohlned to act iimultaneoinly eo masse 
from the bcgmning, no effectoal rcautaace could have been made igatnit them, hut 
easterly win 3* were to convey the Rossians weslwanl, and westerly the Cntish 
castwanl, though both were destined for the »arae point at the same moment So 
again, the Egyptian expeditiOB *m to be «oslained by a corps from India and another 
from the Cape At Copenhagen the two British corps uaHed la proper lime, because 
that which was anteriorly in the Baltic Jay waiting in transport* at Rugen , but the 
auccessire ditiiionJ aent to the Riref TJale aerred oaly to be auccessivefy defeated- 
Tbe fifth mMiini* exeopbfied in the Makherea eipeditioa 
The sixth tnaxira Is obvious. Sir John Jtoore'a expedition was on the coast of 
rortugal w hen the battle of \Tmierm was fought, where it should have been prescat, 
for a corps on board abip mnet »d one on *ho«, ftud, if that is defeated, the other 
must retire also In the nest campaign. Sir John, by acTcraJ lines from Portugal, 
and Sir David Daird from Corunna, moved by two aoncs of operations, with a view 


s Vicitiityof tKepoioUofdtbwvsUoBj mid cndsagwillithe reCTBUBeadaUaa of measure* loiieep 
vp ssd mcreue tii< S'sed wiU of the peopU 
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orKR iT/o\s 6f uniting tlifir fntrfi it • poinl more thin 200 mile* ilulint, then in the po'JejjIon 
of I fomiilille ml minixuTnBg metnf, though there ms in unbroken Spannh 
corf* Intertnrdiiic nhieh ihoul 1 1 itc l>een brought into Jme, anil a battle riskeJ on 
the !>eit auiliMe fntmon at the furling of the roa ! to \igo MTijt the amy 
sroul I hate Jone while undisi leJ and atill organiied, wai prored at the battle a few 
<la«* liter, liffore Corunna, nor after the action, ihou] Itbat fortrei* hare been aban 
done 1 1 for SnutI a army coulil not fare them in Ibe GclJ, — anil was unproriilcd with 
a battering tram 

For otTentire operation* against ho*tile tniutar colome*, the foregoing remarks arc 
lire* ly luficientj but as In general they Imply not only landing but a siege, it u of 
Ibe utmost iniportanee that the most efcient means be employed for certain and 
npid suecess, not only in tbe numbers and quality of (he nalertti, but in n body of 
r nginecra and Artillery aideil by Sappers and Miners , for by their means fortifiea. 
lions arc reduced in the most ipeedy and least languinary manners the syitetn of 
destruction producml by shells and rocLel* may in a great measure be dispensed witb, 
or at least confined to military defeneett and delay is erer the cause of failure 

Tbe two last maxims are of themselm luSicienlly obnous, although disregard to 
them has been often etemphfiedt bnt tome further illustrations of the principal rules 
of strategics may be necessary Me find, for example, In the wars of Amenct, Lord 
Amherst operating by the line of Laic Champlain upon MnnfrcaJ, and M olfe by the 
St. I.a*rreac« upon Quebec, both loccctsful. and yet two years without connection 
Tlie delay may be regarded at a consequence of Die enemy’s defensire lines (also two 
in number) being intemal, while the Dnlish were external , and success arose from 
tbe stratepeal opentions being rather distinct tone* than lines, and that tbe diree* 
tion of Molfe'i upon the St lawreoee, which brought on the battle of Quebec, 
terered tbe enemy from all coonecfioD with the other hoe and the mtenor, at tbe 
aame tine that by occupying tbe nser both were entirely cut o7 !nra their fixed base 
la Europe 

la the Amenexa reroluiiooary war, we find isolated expeditions scattered orer a 
cast contioent, on no point coostiiutiog a superior army and everywhere inferior to 
the local inilitias, trasersmg vast woody regions, and terminating their career in 
defeat and capture More recently we see them ibspcned along the coast occupied 
in landings for tnnal purposes and when re.«mbarLed leaving (he enemy the claims 
of successful resistance 

In Bntish warfare, the Roman maxim, nerer to act offenttriltf oa more than one 
potnf at a tone (always exeloding India), is proved to he yudiaous by the hutory of 
events since the war of (he Spanish succession when that question ought to have 
iees decided ia tbe Jsrtbrrhmds The evil consequence of pursuing a multitude of 
olfensiTe combinations at the same time seas never better exemplified than in the 
failures of the timultaueons expeditions to Buenos Ayres Constantinople, Alexandria, 
and Rugeo, in 1807 Small debareatioos for inadequate objects on hostSe coasts 
produce no advantage equal to the nsl, expense, and hostility they foster, for the 
local garrison and roiUtia of the country ere soon supcnor in force, and a burned 
return on board causes union and exultation m the enemy The landings at St Cast 
and at St Mtlo, that of Sir James FuUeney at Corunna, at Alexandria and Rosetta, 
most of those on the shores of the United States, were fraught with danger, odium, 
end Inadequate results Those on the east coast of Spam during the Peninsular M ar 
form a clear exception , they had a poLtical object of importance to hold up , an ally 
to join and sustain , and, above all they served as a diversion which compelled a 
whole hostile army to remain la that quarter. 
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from t frott{f«r «{«iout fornHDj anachfiJ wrpf 2 pgullt and tni,ltij)l,ttl hnn, 
w-fcen If acfion <fte iMne frt»ni)m»hli itro or Ojree HoUfed corpi 3 lnirr\wUv> 
n/opmfl'int $tt 10 iftnomlftifea ^hea tvo or wore corpj *« fnlworj/ connrcfrd 
rrhile thff fare an enf mj iKUlfd cttcriortf, wl\e»e wnnection obIj hj Jus flsnV or 
ctreuilout 4 f:rfrr{oi‘ finrt are tneh as armies form wlien It.ey operaJe opon t),e 
««*-j cKfWiJJiea outlie *n«mj » fmnl ofoi-efalfotit, or oa the tiro iJiIw 0/ ti»o wreriof 
J/oei 5 //K« w;iOfi on nMfit/rcni ate tUose wjiirf*, Ibouglj they be upon the 
•*me (ln^, are sepirateil Into Mated disi«i6ns C De/?^ or IrnylkeneJ bw, aiieh at 
wrointncinj at tJie frontier lads, tsttnd brer a freat rpaw before the^ attain (heir 
efijert 7. Conmtrh Iim are tltose of letcral eorps, or jwrttons of corps, con- 
Tfr^ing to one Jjolnt 8 K^eenMc hnn arc those of ictrral corps, or portions of 
COrpr, dieerymj toa-anli tira or more paintt. 0 Sreetulaiy ffaei are those in the 
great «rnb(n»twns of armies siWchdesIgrrate ihtir ttlaiist coanrction whTJe operating 
flr» the lame frontier 10 ^eeidnifat f«aei of opfntlioitt lonjeilnso are ta\e» when 
the ortgiaaf phn of a titnpdgn {« altered bjr an ocerpertfd ereat, tuch a$ being fros- 
fruted In an offcnsite operation and aeleeilag a line of retreat towanlj a "basts 
not !b the original zone of ojxrationr, nor loiranlr the ataetiagpoiej of Jbe £nt 
Uiit. 

To lUmtrate wme of ilieie defleUlonr, let os suppose tiro amm hVe the Bntish 
ahd TfUstUtv posted In Q«lSlam,»Uli either offensire ot defensive mteotloni and 
their tnsgixines (ct the tear (perhaps at Aottrerp and Sfsestricht). these plans would 
wustslule the tercvtonal lines tbej bare to coser, and the BjauaOTnng lines etould be 
\u their ftuut and to their flanks if an hostile fom could place itself in their tew, 
about {{tustels, thep would bn cut off from them, ^ow, if (he allies teparsted, tad 
thaPtusswis took post on the Meuse, towards hsmur,tbcA the enemr would he cut 
off from hiS own , but u la thu case the Il»i»»h could tot smjjy renam In jw 
position, and thrrofore would fiU back beblod (hr Scbrid or towards Puteh Flanders, 
tOTe*opea the cotnwualcation wjth Antwerp, then the aJlifd snoieasroald present 
two eitcnor ffianiromog lines# and the eneroy a single ccnkral line, ra-opwimg Ins 
own commonication directlp with the rreoch fortirtscs bpa oeworaecnieahaiiDeof 
uj*rsl.lftus, aad attaiotng Ms object bj mere stislegical means But if the allied 
armies picfertcii to attack bun with united forces, u both parties sroiild eugage ^th 
the chance of being ent off, the inctonoas sroidd oecctsarily Han his oppoftcut. The 
njoTemetiti and IrtWles ofViatcrtoo and Waste would neatly represent this suppo- 
iUion. if the enemy's forces bad moeed from ihcit base by the RgW bank of the 
Kjeuse, Jifttnur bad been twoccopied, and tbu allies h*i wlfecrd ihea to proceed 
vsithoutcoiiiiter mancBVitres Soaysm, when MeUa was defeated at 5Isrcngo,be was 
cut off from hw temporary base on ttit ?o . and •» wh lew imlnusT and mere eater- 
prise, bad he failen haeV toiroriU Cew#». vA, instead of surreaderrog all the for. 
tresses, gSreo that city m charge to the Cntfish, he would, remforced by the 10 000 
mm drawn from thence, atihhy thevajiply nfmatmel, which both Hie Bnl«h nar^ 
*(ores and Piedmontese arsenals tonl»nad, ha'U resumed the offensive t and 1/ again 
. • /• ,,-.11 ratned bn forces round without a surreader ot the W1 


etrfui^ case , but circumstances sterc auiu ii u «• J - 
the reanlts toigUt have been very different 
1 b the first case Is alresdr ^ewa the lopcnonty of a single line, auil it as well 
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»i JnJmnr J,n« Ytrr »»w trtrf ©Ib^r. i?o» thfj tifiUttti- moiJ 

f pr.i ef r«fT>i»-S • •nrtnnr in»M t>x^n ihc ,!fci«iTe poinl , for tti •rmy 

me frr.tn iii It ft unfV linf of opcrtlmni. »be Comtninding Ccnml bu 
OfiTl.n n"^rnt-,c» r>HT>ro» to rronJe fteftlnit i lil, ih.l of brins ftllicltd un- 
• ftTid ?nd.of (■rinetorTi'^ •«<! >rmv<l from hit buf. If he laVe the fni/i<i/,re, 
tniMiunre • iih Oir JnJrfifmn of fttUrlbe. lie will keep the ftdvmary in chfeV, »nd 
rTf-m-t ft rmiBlfTTi‘'frMTe i and »f. Iq ihrw mnrfmenti. he ran gam the hoitile line 
rif Irrrtonal of<enti<rn, or U m* h»a tnaatet ceelralJr, to aj to prctenl the enemy’a 
tWT^ "Mtmp. JrtriT to*allr rum him Thi* trai the aim of Napoleon in 1815, hit 
ootternirate.! maiiea were fthrmately Ia mih ftti cppoiiny »nny, tthile ftn inferior 
rorr* kqn i1 e mhft in rheekj teVrt.np the oTmtite line from behind fortreasej at 
1 11 xlra»,irf. ! e rrml 1 fa’I epnq the aViet iTfiro they were coneentrated The plan 
e>f hi« oprmtmni «a« foo. 1. hal It |»eq ftrteil on ■ day rarliff ; and a day later he 
arooM Oof lire Iwrn a’’o*ot to tiroone the aitaiJant. Hit momentary lucrcstea 
qrre due to the ojyritmtii of a atnflf apm«t double lineaj but when hii intentions 
were atie’nmlly detelopeil, and when the neersianly eatended poiilions were drawn 
tnfrthet, the esiBtinaanre of the aaaie iJtabeeame rashness, for the two allied irmies 
were umsed. 

An amy rmsing epoa ettmor, donhle.ortnnltiphed lines, is sreaVened in propor- 
tion at It it luMindesl s the nsnaltiea la lit (ombinations are gnally inereued by 
the rhanera of aecidents, miiuadeniandiogt, Bonamral of orders, and delays; errors 
ire not so rtaddr diteosered of stefideJ, and * sinjle mlifoHnne m any one 
paralyres the whole. To the tieioos lystera here noiireil, mnit be aacnhed the 
grrater part ofthefailorrs of the Austnaos, and more particularly of Altinsi m Italy , 
and the Seren lean’ ^^tr it neb In eiamptes of tueeeis and resents, mainly to bo 
atmbed to the «te loade of tios^e and doolde iisei of operations In the wan of 
the Tmeh nesototion, htile srat done by either party, inentihcally considered, that 
dnmrt romaiendation ■ esteroal and eieentnc tines, pemaDent positions, great de> 
taehmenti, were adopted by all, with maiKcusnng armies on the aide of the nUies t a 
IxU of fortresses, numeneal aupenonly, and, abose all, a geographical frontier, which 
made all the movecaents of the Preiieb anny eompaniiTely single against double, 


of the leA (Dunkirk), and hating by tins mass ruioed tlie oppuneni, tiiii. (.u&t. uf 
kork), to tnose it to the nest, opposite Charleroy, where, being thus again vastly 
tupenor, it broke the grand Auslnan army, then again, proceeding to a thud 
(Sombre and MeQse),8DdflnaUy toafourtharmyon the Ilhine, each in turn becoming 
thereby aupcnor, auccesi was obtameil for tlie whole campaign 

Napoleou minceuTred always oa tingle hoes, and in directions to Cut off his oppo. 
nenta from all tbeir resources bis atralegics and battles were ever on the same 
pnnciple, and, adding to these cxtcaordioaiy activity and daring, he prostrated all 
the continental powers Dut Ins deepened or lengthened lines of operations became 
boundless, and hit daring, rashness, still, the value of the true pnnciples of war 
made him luecessful against the false maxims of the enem). In the Russian cam. 
paiga, his single and internal lines broke tbrough the multiplied and extended lines 
of the Russians, till their depth, and the change of the Wusconte system after the 
battle of Borodino, aided by the chnute, exterminated his forces , and new armies 
could not again restore the sopenonty. Meantime the Duke of kVelUngton began 
in the Peninsula by creating a military base, then, although be mauceuvred with 
infewoT forccx, by carrying the mass alteroately on the north and on the south of the 
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Tagtji, he pa linlly wMene^^ ani ilrrugihcneJ liji fronlicr Ncit after bating finaHr 
c ecVf 1 Jiawna fn tbe {wltion ofTonri 'Veilrai, lie wmmeneeij epewUpni on a 
mglc proJongM },«#, alwa^ In Oie d iretlon tt Ibe enemy'* cornmnnications t«lh 
triBw, and, Uiertfore, lo danjcron* to ibem. lhat In cnJer to compel hi* army to 
rclpcil toward* tlie I’ortnipufie frontier, they were obligrij to collect far lupcnor 
force*, and to abandon the trltole aoulh cf Spiln Soon after, ^fiilnd jHelf, and then 
the north, were almilarly lent the opmtion* ami mofement of batilr* ever tnrnmj 
the communscattoni of the French, ami the rjrenCM tberaselfcj gate no biting 
lecuntyi the territory of trance being fint Ittri led on that title, and a army 
operating In Gascony, before the KhSoe or lie Rhone were crostcil by the albes. bo 
atrongep example cf the luperior adiantage of a ngbl a»e of Ilnei of operations Jn the 
direction of an enemy** dank aod rear can le piwluccd, than the resnlt of these 
operations In the north itili further made manifest when they are compared wuh that 
on the loutli of the Tagni, where the tictory of Talatera was oieless and followed 
by retreat. It wu a peat warning girta W Statesmeo, not to tiolale the fint pna- 
riples In war upon bare political calculations, or oa the questionable luicenty of 
remonstnoces from {ncfiicieat allies 


From the reiull* of the ideotitie canpaigoi of the Ust wara, the raloe of the pnn- 
oplea abore Indicatni may be rammed up under the following heads s 

1 A double line of opcnilont Is edvaotageous if the enemy likesnie acts upon 
two lines, proTided these be calerior ansi at a prater distaoet to operate ilmul' 
tioeooily than year awn upon the tame field cf action 

S An army hariag Intenor lines being more concentrated thu those of the 
enemy, can by itntepcal raoremeiits destroy fint one, then the other parts of 
hit forect, by aitenatelycanying Its tnaates upon each point,— u was exempbfied 
by the King of fruisU la 1759, tod Jobseqneatly la the molutiosary wan 
at Clarence, Murtrbu^, Bmeodiogen, at Ixoato, Castigljooe and Rassaso 
StocVsdi aod Zonrh, Abeodsbcig and Erltauhl, as wtll as to the Peatosub, 
before noticed 

3 To effect this purpose a cotps Is left to occupy the attention of the «nny 
for a abort period, by Tanous moremen't*, or by an intrcacbed position, in ail 
cues to act really on the defensire, retarding the enemy's advance at defiles, 
bridges, Ac , until, by alow retreat, time has been given for the main array to 
alrihe the intended Wow, and then the order of operatioas a reversed by the 
retreating corps being rrinforced, tiB it is m a condition to rcsome the offensive 
with supenor forces 

4 Thus, with equal forces, an eaternal donWe line vnil always be worsted by 
an internal, because these !mI befog Jn eJoser conncctioo, can most readily rem 
force each other, provided llicif Commander manaovrci with InfeJligeBce and 
rapidity Bren the ignorant «>ergy of Tippoo Sahib proved In several wars the 
advantage of central operafwn* against eaternal Imes, such as Lord Cornwallis 
and Abcrcorobie, with tbrir allies, used against him 

5 Adoubleline of operatwos becomes still more dangerous when its parts are 
aeparated by several days’ marcli. 

C Simple .»d lelenor lines, o« «« eontee?, n"** ■ >»«”“ 

lie, Bdmit llie ras. of foiee. to «t .E”""" •'>' «' 

SO imprudent as to leave one or more in that condition 

7 A double hoe of cpmlsOTS howrcct, way be adopted with success, if the 
forces employed so greatly exceed the enemy's ns to outnumber them on both 


Is parts 

8 Two intenor lines, mnlnaMytostadaiog 


each other, and facing two exterior 
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liDcs at a certain distance, most avoid beinj compressed into a iinall area, for 
(lie tiro lioslile Itodies mi^ht (hen cooperate iimultaoeously 

9 Dut tliejr ilioiitd not manicum at too great (ntervils for (he cnemj, b]r a 
ludjen adranee on one, might have time to crush it nhile it is sreaVened bjr 
detachment) to the other, and thus gam a decisive advantage 

10 It being the advantage ofa Commander to divide and isolate as opponent’s 
annjr, his manreuvres shoo) { never have the object of draiving his whole forces 
tinitedlr upon him, notnithstanding TempcIhofTs boast that Frederick the Great 
effected this In 1760 

11 \\ hen armies operating cxtenorlj amount to above 100 000 men on each 
line, as occurred in Saxonjr (1813), and in Champagne (18I() they possess a 
consistency (hat is not ao easily affected by intenor lines they can recede and 
advance till the intervening area is so diminished that the forces withm it risk 
to be simultaneously attacked, or they roust escape in a direction least expected, 
that IS, where the retreat is most baneful to themselves Proofs of (hu law 
are found in the openttens about Leipzig and in the last strategical movement 
of Napoleon in 1611, by which he lost his communication with Pans and his 
crown 

12 Out notwithstanding these events, concentrated lines maintained him in 
1813 about Dresden, and (be nevt year in Champagne, until vielJiog more to 
tempenmeot than necessity be manauvred eieentncally with inferior forces at 
all points, and at the same moment lo Oohemia, Sdesia, and the sands of OerliD, 
and snffered rerenea in all ao again the nest year in Fnnce, while the allied 
forces were in extreme difficulty for subiistence, his impatience to act on 
the offensive broke tbroagh all the principles of war, and Pant was lost 
without an admissible reason The history of individual and national tempera 
raent to war is indeed a subject replete with fearful lessons, if it were properly 
handled, klarlborosgh in 1711, counteracted by tbe minislry of his own 
sovereign, crowned the greatest of bis nanauvring campaigns by forcing the 
French hues and tbe capture of Doucbaln, solely by plapng upon the tempera 
ment of \ illars whose irritable vanity is coufessed in his own Memoirs Had 
Eugene, (he year after counteracted the French march upon Denain, by boldly 
manceuvTing across the EscaiHon and Sellrs upon tbeir communications and 
rear, (hey must have immediately retreated or been cut off from tbeir basis of 
operations 

In order to complete the new of (emtonal and manccuning Lnes.it is requisite to 
consider them as they are affected by the configuration of frontiers, for tbe base of 
operations depends thereon as is manifest from proofs already given 

1 Only one army should operate on (be same frontier, though reserves, Ac 
nay be kept in second hne That army is based usually on the last line of 
fortresses (be roost defensible nver, or mountain chain whence offensive move 
ments can proceed, and to which defensive refuge must be had with tbe greatest 
trust for safety 

2 An army may bare successive bases A French basis, defensively viewed 
from the side of Germany, would be primarily on tbe Ilhiue, second on the Mo 
selle third on tbe Seme, and fourth on the Loire 

3 A first basis bccomiDg by tbe reverses of an army exposed to tbe enemy 
Its character is changed lo a line of defence particularly if there be fortresses 
upon it thus the upper Rhine, a broad and rapid stream with fortifications on 
many points forms an excellent base and defensive hne, for none are good that 
hare not more than one fortress npon (hem 

AOL 1. ' B 
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01 a;ut;o\ s Taguj, fie p-8.!uslJjr w5acne.l uid Hrepstbcnea Jhs frontier N«t, ftfler fiatm^ fmallf 
cbecked Massena in llie posttton of Torrw 'cifrai be comracnceil openfionj on a 
alngle profongnt line, alfra^a {» ibe direetioa of the eoemy a comrounicationi with 
France, and, therefore, aa dangerout to then, that in onler to comrej Ins arm/ to 
retreat totvarf* the Tortugueae frontier, they were ohhgcil to collect far aupcnor 
lones, and to abandon the nhofeaM>l)i ofSptio Sooatficr, Vtdni} lise!/, ami t! en 
the north, were unutarly loat by the opcrationa and noremeat of battles crer turning 
the communjcaUonJ of the French, and the Pyrenees themseltes gate no lailmg 
arcunty , the temtory of Prance being Crat mrailed on that aide, and a BnUsh army 
operating la Gaaeony, before the Khlne or the Khone were crossed by the allies 
afronger example of (be lupenor adrantage efa right useofhnei of operations la the 
direction of an enemy'i dank and rear can be produced, than the result of these 
operations ta the north, still further made manifest whea they are compared with that 
on the south of the Fagns, where the nciory of Talatera was oseless, and followed 
by retreat it rras a great wanung pren to Statesmen, not to rioUte the f rst pno 
cipJea in irar upon hare politics) calculations, or on the queitlonahle iinecnty of 
remonstrances from ineflicient allies 

Fnira the results of the scientific campaigns of the !a»t wan, the ralne of the prin- 
ciples abore ladicate<l may he summed up under the following heads t 

i A double iine ©foperaljons Is adrautageons If the enemy hkewue ads upon 
(wo lines, pronded these he eitenor and at a peatrr ihslanee to operate simuJ- 
taneottsly than your own upon the same field of action 
3 An army hanog lotenor lines, being more concentrated than those of the 
enemy, can by strstrpeal moremeRlt destroy first one, then the other parts of 
his forces, by alternttelycarrying its masses upon each point, -"-at sras exemplified 
by the King of Pniiila In 1J58, and sobseqaeotlr in the resolutionary wars 
at Alaicncc, Murtzbutg, Cmendingcn, at Ixnato Castighone asd Basuno, 
StoeVaeh and Zurich, Ahemlsberg and Fckmuhl, os well as » the renissida, 
before noticed 

3 To effect this porpose a corps Is left to occupy the attention of the army 
for a short period, by ■sanons moTements or by ao intrenched position, in all 
Cases to act really on the dcfensire, retimlmg the enemy’s adrance at defiles, 
hndges, Ac , until, by slow ratmt, time has been pren for the raaia army to 
itrike the intended blow, and then the order of operations is rerersed h» the 
retreating corps being reinforced, tiU it is b> a condition to resume the offcnslre 
with lupenor forces 

4 Thus With equal forces an external double line snJl always be wonted by 
an internal because these last, being in closer connection, can most readily rem 
force each other, prorided their Commander mancturrcs snth Jnteliigenec and 
rapidity Even the ignorant energy of Tijqw Sahib prored In sereral wars the 


separated by several days’ marrdt 

6 Simple and mtenor hues on the contrary, are always most safe , because 
they admit the mass of forces to act agwost the dimloos of the enemy, if he be 
BO imprudent as to leave one or snore in that condition 

7 A doable hue of operations howerer, may be adopted with anccess, if the 
forces employed ac greatly exceed the e&eai'fa as to oatnozaber them on both 
its parts 

8 Two interior lines, mutnaHy nishtsing csrfi other, ami facing two exterior 
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A rtf the tno^t intc’Hsmt officm to comm»n<I Ihero IJ U thf t^nl pnrtm} 

ichool of war 

lUUlrs are eltlirr offm^ire or«Uf(TnlTC» thfff fore wl a{ li recommrndc 1 to In* iJnne 
for paining lf>e first (t most to tt pumle 1 ogalnst in Hie seronij Thty arc rcilunWe 
to tlirre tysirmt 1, tncluilet defemite baUW wlrre tie enemy ii Mpecte Jin« 
»tn>ng }m»jiJon wjiJj wo ©Jjjer intention tiun tint of maintaining it SiieJi rrfe 
of llic FrtncU under Talttrd at Wenheltii.of ^ lUerovst Kamiilin.of Marun atTiino, 
of ^ iliari at ^^alpIaq>iet, of Sate at ronlenov< Itinn at Torgoa, ami tiie rttuUs aliew 
Ihcir general dusdrantage 2 hiheopiKMite ayitem, wiinHy oiT-'niivp It eonsittt 
of moTement* of attar k wlifreteril e army may he foun 1 Siieh were those of liarl 
horongb at {ilenhemt, Rifndhet, atwl Ocufeaanie rreJenck at /^titfien, Zorn iorif, 
amlTorgaut Napoleonat JenaandRalwbonnej ^^ellIt1gt(lnat^ ittons, andthealhe* 
at Ittpaig 3, it the mhlile term fetween the abore It eonsialt in aelrrting a 
potilion carefuity rtconnoiim) beforehand ift Ut itrateg^ctl appheui ilitiea am! 
adrantagea of groand , there to await the enemy, and to fix upnn the proper moment 
of]a»i»g from (he defensite (nto otTensiec meatoref with the beit changes of 
snceexa To tUesehelongtiehatilea of RiToh and Ansterliti, ofRlocher at Katzhacli 
and Laon, and of AXclIrngton at Salamtnea andXTaterloo Tbe selretmn of the class 
of action !a not always optional, the eireumstanccs of the snoment, (he character 
and number of the troops in hand, the season anl ntinre of He country and 
grouQd, alj enter into the consuferatloa, and leare only the following generalsltes for 
data. 

Orileri of battle, or the oiost appropriate dispoiition for leading tn>ops into action, 
should possess the inherent qualities of mobility and soli hty To attain these two 
objects, troops which are to remain on tbe defen^ire should be partly deployed and 
partle in column, as the allied army was at Matcrioo, and the Russian at Eyiaii 
lint the corps detlmed to attack a iJeasjTf point thou! I he disposed mto two lines 
of battslons formed into columns Such were Hie Bniish at Roleiya, and the 
centre end left of Napoleon’s grand army at Dresden Each column may be in 
grand dmsioua of hattalions, and if it is eoosileraWe in depth, raey be best 
fonued on two ccnlrsl grand disisioos, which, moTing forwsnl contiguously reedily 
constitute n line by each mwefamg up obliquely to right nod left A beautiful 
example of this fonuatwn was produced by Marshal Lehwald at the batile of 
JagerndortT 

1 Tlic best mode la to act offwmcly on ell occasions when the troops arc 
mured to war and the ground offets no extraordinary features especially 

5 trijen tnc rtraXegirih ofcrnn^eum sA t't/t -pwV/ft mt-WfOr. VoV. vnt •» 
oblgrd fo attack the other wilhoot considering the Jecabtiei, as for id 
stance, to prerent the junettoa of two hostile armies, or to crush aa isolated 
corps, Ac 

3 But the defensire is edninWe where the topography of a field of battle is 
diSlcuU of access, /tom natural or from artificial causes and the army is com 
posed of different natioos trained « differesl »MDe« and imbued with different 
feelings it w preferable to reeme the attack in a well selected poaitioo, with 
the determination of assumiDg the cffensiTc when the enemy shall be ex 
hausted by the first efforts 

4 Also wlyn particular reasons iach as aa extreme infenonty of numbers, 
forbid any Mrtber than alncJJy drfeJWiTU measures, such as Eugene took at 
Chian, Abercrombie on the Zvp. and iloore at Coninoa- 

Tlwte are strategical battles so innch affecting the flank and rear or the com* 
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municafionj of (he defensite partfi (lat sometimes they arc (Jecjiive of a campaign 
such was that of Marengo , and again, as a tiaUJe, more complete at \ ittona. 


Ofdi-fi of Bitile Battles, again, whether oS'ensiTe oe deCnutee, notwithsfandiog all (he raneties of 
ground and changes of posilton, arc redoable to three orders , each subject to some 
modtScations 

1 The simple parallel order, or that where the hostile forces face each other 
in parallel lines, to a hance or rcceirc the attach In these, accident or some 
condition of luperiontf in courage, srtiUerr. or iLtcipline, decides the contest, 
and not the capacity of the commandiog GencraL 

2 MTiere no other combinations arc practicable, there is the second order, or 
that mth parallel lines reiaforced upon one eitremity To this class especially 
it dispositions wi(h an angle to the front or rear arc included, most of the great 
eietones of ancient and modem times may be ascribed , for although it is not 
the most perfect in theory, it is the most constantly applicable in practice, 
under almost crery possible character of ground or counter disposition of the 
cneoiy 

3 The oblique order of battle is Ibe third and the best class of tactical 
dtspositiQRt , but (n the application great aimplicity of combination is oecessarr, 
and great prudence lo the cxecation Against a roantnirnng anny Tiell com 
manded it will aJtrars be difficult to apply it, but when produced the effect is 
iDstantaoeooa sod deemee it is (h« tnumph of discipline and of grand 
mueurre 


On the estessire subject of position, (he following maxims offitr tome pariicularc 
1 The best military positions cannot coser a State merely by being occupied and 
mamtaiaed 2 Ererypositioa lias ttroLejs ordecisire points one is the strategical, 
irbereoa the army hinges lo rcbtion to its commnmcaliocs with the base of opera 
tions, and tbe other, depending on (he nalore of (he ground is the topographical 
'ntucb being attuned by an enemy, dispossessrs the defendant fn ibis case the 
defeated array, as at >eemuidcn, so 1CP3, and at Nrerlanden >a 1703 is merely 
dnren back upon its line, but in tbe first meotiooed it u cut alt from it as Ihe 
French weie at Vittena, and therrfore (he result if properly followed up by the 
conqueror, is always disastrous to she routed 3 An army in position to risk a 
battle on the spot shoiiht bate ibe front an I Hauls most carcfullr rwonnoilrrJ and 
sratched, its internal comra«rawa(wti opcncl aoj connreird and if there be tune 
the roads In rear, lo the distance of • warob at least exaanonl tad sletcbn} 

< Si™s TOip, ,re i>"< ««M» thfmni, Dirirmn,, fnfomrj 

IttlaU mmm, imll p-l* Tk* (. !'’«*”« “I »" >■ 

tKOphfirf UJ IW -"n *’1 »' *' n .1 Zmth 

.odMml.tT.rek**. 5 


ramv inlta UTO urf" 11 « ■» rc-i 1< . -I • in* u . o. .,.u, 
I 1 , ,..i whmd which clweesdumn. Should lo eoncexlcd. C A scymea 

>» *P ^ .„„w. ... . im .1..V . dT. .. 1... 

array » uu tnysps shonld be /jiraed la Lae tlaa arc 

polled to remain Ij^ ,ma aJer fortnrd is r^>IuBlB^ ibocIJ te so 

requisite to "S'** „ Lord H J . rcops d d at %Vstrcloo. 7 t 

placed as to s tt of arsics. ihou i U oernp**'! W Lfti troops 
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Abatlis will a]wa)s be found a veij useful and effecl re a 1 3 arj- lo l! e defence of 
p equet houses or solalcd posts If jod ciouslf placed w th u range of musketr) f 
placed close in front of the wiadosn pa the ground door or lo c&ttr lie entrance 
door it w 11 be extremely difficult for the enemy to force 1 s way uto the tu Id ng 
In Held works it is rtrj often eqnaliw diffieuit to procure t mber to form a bar 
r er to secure the gorge th s may be read If effected if trees are w thin a short 
distance of the works by hlockiog np the entrance with an abait u 


AMMUNITION — ^ec olso PmoMcnvT 
The follow Dg Table refers to Sea Scrssce as well as to Land Serr ce Ammnnit on 
the whole hcRg prepared by the Ordnance chiefly at \^0oln]ch and sopiled for 
either of the abose as demanded on requ is ton Nara! or SII tary 


Gcntrat Teiile iff tif jimmuntl on of Onhumer ny thenalure endvelyhli 

also the d mensioni of tie ioitt or paeimj tans sviwW}' c«p/pp«f >» Simea^f and 
Traiujtprf tht r leeijhU emp/y osutfidad cmfn It and numiera at attmitrtd to 
fht Palttm fCoontf at Ifooltc cA 
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AJIMUMTJO'*. 


Abi'tn «va faatKi ■ v«y SMttii’si. tfcttitt m^P ary tUffncr fif 

rieqi ft honiM cr bolatf J poiu. If j«n!»fKJo^ flactil wiihm ra'^jf cf toujlftry if 
fUff^ la front cf the ^lacSo^ «m tlie pcunil fioof, cr to roifr tlie eatnnce 
ifoor. It wi]I l>e cxtrerielr diTfuH for tJw enemy to fi'rce hii war In'n Ihf tiuliline 
la firl ! watVs tt It rery often equally dt£eu't to proeure timber to form > lur 
rW to teoire the gofjs; this »ajr he rrajly erectel if tire* are wtth.n a ihort 
d.ita&es of Ibe worVs, by UocViag^ np the entrance with an abattu. 


A^fMlTXITIOX —See alw I*TfcOTec»rNT. 

The Wiowinj Table tefm to Sra Serttee a* well a» to 1 Srrricc ^mmumtino , 
the whole Iciny prepaml ly the OnlnJftcc, ehitSj at Moul«if1i, in I »»pj»!ied for 
ntlier of the abote, u demaadet] pa rcqaijitioii. Natal or Jh'itary, 

CmrraJ Taiit »f Onfaoaer, ^'e , ihr 'aaftre fai vt jMi 

»lr9 file ihmffUffnu of tkt tarn orpatktaj Meet itrtwtfy rmptnynl t* Slamj* t«<i 
Trv^^Kffr Hrir trr^ktr. rmpfg and ^VeJf eontenft eiwl WKmSrrr.eJ JiuMtered w 
lAt fatlrrn foomt at ti'catteicK 
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^ and ^ Thus » wind n N e 65 » eqovTSlent to w 60 and e 26 The o1)hqnc 
winds liase for theit muKiphen ^ and and for the remaining points and 
maf he used, kui suck nunnteness can seldom be necessary 


hiiealiffM ^ TTKeuetrs Anenomtltr 
JAWART, 1837. 
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Varioni tB«J« hate been dotted ®f fih»lnt(ng paphteillf tt>e rontii of tr!nd 
otisemljoM Tlie n«Ml Umple U to plot the totme liVe k twemd tnmy; I r. 
Hartlng from k gtten polot, rtnw « Hat lo the dirmioa of the ftm mortUd tiiml, of 
lucb A length ii rrpmrnlt iu mignieodc. From the otremitr of tho {itK' dn<r 
Another, Ttpmentlng (he direction and n»gn«tii<!e of the teeund TceotJnl wind, in J 
AD on j oT.linei may be drawn radiitloj from A centre to all ihe potntt of the compart ; 
each line bring made of length praporttoocti to the ciAgnUode It mordi, whethtr 
of preralence or of farce. The citreontles of the hnn being jolueil, a polygon 
ia formed, it may be for n month. The compariion of potygoni fnrmed from leecnt 
TCcnTTeneet of the tame month witt gitc a type of that month, and their combmallon 
a type of the year. The aame may be expreated by enrtn formed from ordmatea and 
Alemwr, or io rarioirt wtya luitihle to particidar porpoaea, which it ii sot tectastf 
to dwell on 

Tliere h one tnode, hotrerer, lo logentona that It deaenn etpecial mtntloo. It fi 
that detised by M. Lfon LaUnne for eahibttiiij tiirte eanablet. It «Q1 easily be under* 
•tood by coDsIderiog that we can dx toy point on a plane by the Intenectwa of two 
eo>ordlnatett andlfwe suppose each of these ctMinhnatrs to repment aTartable,aad 
n pcipendieuUr to be erected on that pmDt,of such a length as shiil rtpresent the 
third, we ihall bare a n<t*worh of aijuarn, and from etery lotemection a perpendi- 
cular prpjectiBj upwards I the summits of these perpcndjctilaTS,Tat 7 lnginleD|tb,WiU 
iTprcseQt, as it were, the surface of a model of ground. Bnt the diSrsUy remains of 
exhibiting on the plane of the base the position which the summit of ihe pcrpendi. 
cular occupies lo space. Tlds difBciiliy,liowe(er, Is precisely the same as that felt in 
representing the undulations of ground In a plani and the application of contours, 
so successful in the latter, la c<tually desenptice In the funner Suppose we dmre 
to exhibit the prcealenee of particular winds at particular places fur each month of 
the year ; say at Sum Sum, near Calcutta. (Tlate 111 hg 15 } example 

given by hi Lidanne } The srlnds range op the aidea of the rectangle, the months at 
its top and botlora, the Imaginary bnes perpendicular to the plane IndiatC the 
proportional prevalence of the winds in each month, their height being represented 
by hgurcs of allilude, and all those which are equal hcuig joined to form (he curves, 
or contours In tins figure M. LaUnne has chosen to divide the month Into 
twentieths. Following now the vetltcal hue which Indicates the month of September, 
for Instance, till ire come to the bonxoDtal line maibed £sst, we find ourselves on a 
contour marlced 4, which indicates that dmliig yV or ‘2 of the month of September 
the wind was easterly, and so on A cam constructed of abscisss and ordinates in 
the usual way would obviously be asilogtnn to a tee/wn of the ground of which the 
figure of hi Lalantic may be considered for the moment as a topographic represent at lOn, 
but a separate curve must he made for each month to afford the same information 
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Those vhid) conesponil to houra are attongerthan the rest, and half an inch apart; 
the ffitenuediates shew dcGmars ©rthe Root The wale of mlng it h tins the 
pencil p' being remoTcd, the date i» wnttefl on r near it» pencil, the dock la then 
XTOuad up, and p draws a hoe from the arcnmfeteace to the centre The paper on 
p' IS then remoTcd or jhifted, and if another be placed, it is ajimhuly dated, with the 
addition of the degree, winch is set at the fidaad line, and the pencil/*' is replaced 
Then, donng the ensmag tireWc honn^ the action of the clock came* the pencils 
from the centre to the circumference If there were bo wind, they would wcrely 
draw radial hues , but i« general p traces a apinJ, and p' shades as uregulsr sector. 
The dock should he adjusted ao that the Iwelee hour-circles should be exactly 
frarersed In general, a spaeC'iMper may contun four or six spirals dating each 
winding hue , and a direction one, two os three sectors, shifting the icro point for 
each This tero, la tny practice, represeots a wind from the south, and the gradu. 
ation goes round from west to north The papers arc finaliy fixed with a weak sola 
1ion of mastic in apmt, and preserred for reference 

In reducing these diagrams to a form arailable for computation, no srstem 
appeared preferable to the method pointed out by Dr lilTiewell in his htemoir la 
the first isstanre, the centres of thepapen are restored, in the space papers, dratnng 
radu throsgh the intersections of the spirals seith the boiir>orcl£s, the gradtutioa 
giw the hourly spaces, which, il aecessarr. ^ corrected for friction t these are 
tabulated In a second column is entered the direction at each hour Thu is found 
by bisecting (he arc of the hoar circle, wbich is shaded by the peoed. The mean 
direction during each hour will, in general, sot differ from the mean of those at iti 
beginning and end , but if the eye pcrceiets that ttus u not the case, those for ibo 
decimals of the hour may he (aVen From tbu are computed two rectangular co. 
ordinates, which are gtcca in the Ibied and fourth columns, w the motwB of the 
wind from the west, i that from the south These are obtained by multiplying the 
hourly spaces into the tine and cosine oftbe mesa direction 

Ai an example, the reductions are annexed of the tneWe hoar* during which the 
centre of the cyclone of kUrch 1850 passed the Obserratory, as one which will 
lUastnte the process m an extreme case 


Vte 

Spaee. 

Pirrrbc^ 

w 

s 



303 8 

n 

a 

11 . . 

335 

3138 

-26 1 


12 

320 

320 5 




31 1 

307 3 

—22 4 




314 





254 7 

-25 0 

+ 17 1 



77 2 

-199 



305 

78 8 

+ 290 




ec7 

+ 297 




col 

+ 298 

+ ll 7 



£6 2 

+ 24 5 




£8 2 

+ 334 


10 . . 

315 

909 

+375 


Sam . 

3855 


■+4G3 

+83 n 


The means for the two frwgalsr boaw «» lak» reading of each 

tenth. \Vc htTC tan D *» which aabothapeposiliTf most be In first ipiadraat, 
therefore 
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D » 28* 95, «nd 3 » , «= 95 65. 

sm 2S* 57 


It appcan, therefore, that during these twclre hours the real moTement of the air 
was only 95 6 railes, from a point 29* west of south 
The paper from which the above accouqt of Dr Robinson’s instniment has been 
abstracted is probably the best epitome of the present state of Anemotneiry which 
can be referred to by persons desirous of pursuing tius interesting subject 

T.A L 


(See trlide ‘Deatber,' in the last Tolome.) 


ANTI.CORROSION, as applied to Iron Traversing Platforms, Gun Carnages, 
and outsides of Guns 


44 oz. anti-corrosion 
4 oz. Grant’s falaclu 
2 oz. red lead 
} gal Lnseed oih 

pt. spirits of turpentine. 


To be well mued, and laid on immediately, 
as it becomes useless from its hardemng 
into a cake 


^nti-eorrottotu—Quanliliet/or Ordnanet, S^e , fieo coaii 


32 .. 9( .. 3 1 32 .. t 0 13 inch Sea. 

24 .. . 2 7 24 0 9| 10 „ „ .. 

18 ..9 ..1 10 18 .. 0 8 13 Land. 

Iron Csmsges arertge 4| tbs .and 6„ . 

Tnvening Platforms 14} tbs 


I I 
0 12 
0 9{ 


The bores are Iscqaered with (he following 
36 oz Cumberland black lead 1 

1 gsl hnseed oil (To be well ground into the oil, and then 

10 oz.red lead. f boiled slowly Id! Ihoroughly incorporated 

1 oz. lamp black. J 

R. J N 


ARTILLERY.*— This subject wst only ondertaken after ■ distingmibed Officer 
of Artillery had declined to contnbute the article, and it is given for the use of the 
• _ . < , j )- ....I.,.,., nn nr«h» •*«Fral Tables which have been supplied 

i , • . . , ' I of tbst part of the 

Army, and includes Sfateriel, as well as Pertonntl, beiidei the constructive and 
scientific departments 

JIfanne JrliBfry, {^rmamnl e/Siiyt of Uor.) and the 7:»eo»y of JrtxUrj or 
Cowry, and • Egoipmtnt,' are esplained as they occur alplabetically in separate 
articles 


1\j ltij«r 


nmi r II n I 
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pronow t. 

The constituent tubject* of * AtliHei^' in»y be concisely sUteJ u followt 


Personnel , 


Horse ArUllery. 
Pocket ditto 
Voot ditto 
Insilid Gunnc« 
^tester Guonm 


Mttlvncl . 


Orilninff , . . 


CarrUges 


Ammumtjon . 


' Iron , 

Bru» , 
^ Rocict. 


( Trcrelting . . . 
Standing 
lUggotw. Ac 


■ Powder 
Shot 
Shells 

Case or canister 
Cr«i«. 

. Spherical case 


r Ouns 

J Howitcers. 

J Mortars 
L Carronades 

r field guns 
s Do howrtiets 
h Mortan 

f PeU 

1 Weary 

/ Rcld 

I Stege 

f Wood 

\ Iron 


Stores Id geueraL 


‘Acadetntcal 


(. Instruction 


f FtbrteaUoo and 7 
I CoDstraciioa .J 


{ 

{ 


^latbematics 

languages 

Manufacture of powder 
Do of other Islwratory store! 
Foundry and Proof department 
Carnage departmeot 


Practical 


EkmenUif Tactics 


r Repository coune 
j Field battery exercise 
) Gun, tnottar, howitzer, and 
I ruclel practice 
1 Infantry drill, and other exer 
cises of arms 


These sereml branches are unde* the control of the Master-General and Board of 
Ordnance, more especially as regards the Finance and Matenel — ^Tbe Personnel 
IS under the imiaediate orders of the Master General 
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8GCTION II 

The administration of the Artillery (subject to the Master General and Board of 
Ordnance) is distributed among the fonomng departments , the head quarters being 
at M oolsrich 

1. The Penonnel, under a Deputy Adjutant.General. 

2 The Equipment, under a Director-General of Artillery. 

3 The Stores, before and after coneersioa, are under the control of a Pnn- 
cipal Storekeeper 

4 The construction and fabncation of Stores for the Artillery arc executed 
by the 

Lalioratoiy Department 

Carrugc DepartiDent 

Department of Inspector of Artillery, 

5 The Theoretical branch for Cadets is under n 1 leut .Gosernor in charge of 
the Royal Military Academy 

G And the Practical Course of Instruction u gis en under the directinn of the 
abase named Departments, besides the most necessary practical duties taught in 
the Repository 

Befcmng to the preceding heads 

1 The PersoDoel of the ClTectisre force forms one regiment of Royal Artillery 
disided into battalioos and troops, according to the exigency of the Scrsice the 
minimum Peace Establishment ()8&2) being aeten troops of Hone Artillery and 
tffelre battalions of eight companies of Foot Artillery , and the maximum force, 
as a Mar Establishment, has been equal to fourteen troops of Horse Artillery, ten 
hattalions of ten companies of Foot ArtiUety. thirteen troops of Artillery Drivers, 
and t«ro foreign battalions 

The Non Effcctlro force, consisting of Invalids and Master Gunners, is usually m 
charge of towers and batteries, the latter being Store Accountants, the situation 
affords a handsome retirement to the deserving non commissioned officers of the 
Royal Artillery 

The Dalniulion of the Personnel into Horse Artillery, destined to move with 
Cavalry , Foot Artillery, attached to field batlenes, generally acting with Infantry , 
and the Artillery for garrison and Colonial duties is arbitrary , and tbe whole is still 
one regiment, the men and Officers being applicable, in tbe course of service to all 
these duties at tbe pleasure of tbe Master General as circumstances may direct. 

2 The Equipment of Artillery for the field, for coast defences, sieges, and the 
armament and defence of places, is a combination of the elements of men, matcnel, 
and horses, necessary for those services , and is organizrd by tbe Departmeot of the 
Director General of Artillery Under his control, batteries are equipped for the Geld, 
either for 

Hone ArtiRciy. 

Rocket Artdiery 
Field Foot AitiUery 
Mountain AitiUcry 
Artillery of Reserve or Poulion 
And the Lquipments of Heivy Artillery are for 
Siege ArtiRery 
Artillery for Coast Defences, 
krtillery for the Armament of Places 


XOt. I. 



til 

TT^ kii.I tnvpuMion i>f ArtitVfj la 

r>»l J tvl ^ 

{•rtTP* . . . • I W •C.wnpmiliofl eHtitiw*.* T»'/r f . 

At«k’n<fll cf »o4 t mul • 

CV**! . . . .J 

Af iJw ii "0 mrulaiftl or l!tf4 ronoi-f# la iba of .irt/Prfj^ la ibi* 

irttnl trrtift* Mott tnrnll’an«<K wi'l »» ibt ^v>’»on r»f»y Irfitb ef Ibp 

iViiiib Arnf, rt»« ilJti trr fUrn •• ilic pfouyf* tk^i* fat i5>e trrianteal cf 

{■aMfiw. 


Brcritiv ir. 

»trl]Sfry, J/< /o con\ 2 t{« ©f 

Ifane AtttKn^ If»U«ri«- 
Firlil Fool ^ K 

M«)un{»!n „ M 

liocVrt n >. 

»nU Arltllefy of ftwne or rctlHon 

1. Ttie Ii8««n« of /for** /fr/i/frrjr*ct uioaHy comj<ci»f\j cfC.jflunifw bruji guo^ 
»n 4 12 .^itrt{rr ho'^ideif in biticrin «f $ii ptrcc*. «i br^t •</<{'(*<! to mare «rt(b 
Cirifty. Sre TaW?» F, J, 

2 Tbe tnusmenl of the Fi'U Foot tirliUr*}/ atucbril to the Infiotry Corin, wbrn 

tbe tonU t»c tolrnbij firartietblr. •w noir fowi«»i of O.j'rontJrr brat* g«Bs «nJ 
2 i.i>out«l«r lifM* bowiUffi, ^Sce Tthlea P. I) B«l «« Ific liiffietiliica of monog 
nUiliery iwK«e, «o mmt the c«Iihi« of tbe be mJuml The SMJ 

hatienM in Ibe earif f«rt &f » 3 jr P/nwjMWWMroawMnlof 3 »nA G-iwunder bni« 
guns, *«i) of 6 J" *nij 4j" Jjowium* >t ibc «a)tJa 8 ioh, 0 povinJtr guoi vsere 
uwil. 

3 Tl>e Uo’infain yi^hUtry i» u»u*ily limiltil to 3 pouniltr bniss guns, anil 4 j" 

' boviiltert, convfyeJ on the bacVs of mstfrsf the diffirnity of trsnspoit renrien it con- 

>ei)ieijt to moposo ihfae balteues of tb^ ^ow OB'! one boviStzer, >s \bc otiVtiinte 
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carnage and animiinilion ha>c to b* fived on paik saddles See Tables F and I , 
• Carnage,’ I’l XX1\ , ami ' Equipment ' 

If the animals for the conrejance of Moantain Artillery are not srell accustomed to 
carry weights on their backs, and used to mountain roads, the application of this 
branch of held Artillery is very difficult 

Rocket Artil'ery for the Field seems more applicable to countries without roads 
than Mountain Artillery, and also svbcre they arc much Intersected by nrers, and 
in marshy or boagv districts , as ssell as for Adranee Guards Hitherto, their 
practical effect has not been latufactory See Table J 
ArUltrry of Posilion or Pttem may be composed of 9 and 12 pounder brass 
guns, 24 and 32 pounder brass hoiritzers, or the Id pounder iron gun, nith an 8 inch 
iron boiritzer if of brass, the batiencs consist of aix pieces , if of iron, of four only 
This description of heavy Field ArtiUcrv, in offenitee operations, becomes ‘ Artillery of 
Reserve,’ to be brought forward in cniical periods of attack, or to insure success 
when the adverse forces begin to waver , and it is peculiarly adapted to the attack of 
posts and Tillages In d^enefee operaiions it mav be termed ‘Artillery of Position,’ 
for the occupation of the prominent features m the £e1d of battle, and conimanding 
ground, securing the position by its superior fire See Tables E F I 

The proportion of Field Artillery to an army is generslly regulated by the descrip- 
tion of the country in vituch the army istoact, and the means of transport, but these 
should rather decide the nalurt of the ordnance to be employed tlian the fFuan/ity, 
considering the vast resources of Great Dntaio MiththeAnglo Portuguese army in 
tbe Peninsula, the proportion of Artillery was as one to eserv thousand, anduilh the 
army of occupation m France, it was as three to every thousand men Napoleon 
preferred two to every thousand, with a large proportion of ammunition , and this 
rule seems to be admitted in modern armies 
But the proportion of (no pieces of ordnance for every thousand Infantry may 
be found better suited to our Semee, considenng bow much the perfection of the 
Infantry force diminishes the quantity of Artillery necessary for an army 
Therefore, taking an army destined fo' tbe field as CO 000— of which 50 000 is 
Infantry — 7500 Cavalry, and about 2500 <krtillerv, the mavimum number of pieces 
of artillery will be 100 in tbe proportion of 

5 batteries of IIor«e Artillery, or 30 pieces for 5 brigades of Cavalry 
0 batteries of Field Artillery, or 51 pieces for 8 divisions of Infantry 
3 batteries of Reserve or Position, 16 pieces for the whole force * 

\\ hether four, sis, or eight pieces shall be the strength of the batteries, is generally 
a Professional or Artillery question, but its ronsutug of six does not appear to be 
imperatively necessary 

It would seem desirable to establish as • pnnaple, that the Field Foot Artillery 
attached Co fnlanCry ihoufd noC possess ibt mobihty of fforse Artillery , and that the 
latter should not have the power of the former, by being armed with pieces of heavy 
calibre, as the efficiency of Horse Artillery depends upon the facility of moving and 
supporting Cavalry. 


* If tlirre is ao (Xcew in tb« prvportiea of Art Qervta tlir rrtt of lb« annjt or «>ip> it (bould 
form part of the Rrsorro Art lirry so as ool to impede ttic moreinroc ot (be troup, ead be ovai able 
lur (be poults mail requurd 
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8BCTIOS 
\itxvY Aft-nurnr 

I itypheahm <i/ ^irittlfry (a tUe oC \Ws a\v>, 

the «5mc l^\o imi>o(ttLi\t points liave to he riead«l>-Uic lutnrc of >)>c ordnanct" to t c 
tnip^ojtd, and the quantity. Adtertii^ to the sereral aiegpj during the Iwt war*, 
end the saggestions offlred on the ti|vcneticc otitsined from ihow etents, the fol- 
lowing inference it dmvrn as to the nature of ArtillcTy necessary for a tirge ojicration 

• s • » 

used for direct fire and hreacitiu^ 

That the 8 inch iron howitzer, s»,ih the 21 pounder Iron gun, if «rw» t 
enfilade fire, u svrcll « for the deinohtton of parapeti andetpotcdtearpi when placed 
iti the first pamltet 

And that th* 10 inch and 8 loch htass mortar be adoplr d for Yertical firt, whether 
osc ’ ' - t>"mhaedcQeRt and the deslniciwwi of the magsiines end ptatfotmi, or oSti* 
ma « « • I . « I » I, ..Atm in our Semce 

' I > . . . • — Af 

the Artillery necessary, lauu t - . » i .. . 

Although Uie 12 and 19 pounder Iron guns are stdl among iu<. - 
•cnptioTis of onlnance for (he s((ack of places (tee Talite E }, espcnence does not 
justify their use, except m cues where none other can be oUainrd \ and as Sit John 
Jones, in hit ‘Journals of Sieges,’ olisenes, “U it neither xertical, ricochet, nor 
direct Are alone, but a Judicious combination of the three which will prose irre 
sMtible,” and hence the 

21 pounder gnn for direct fire, 

6 inch liowuzerfor ricochet, and 
1 xemcat, 

« • 'ilijecis 


eOA'ITlTT or OUu Ae 

The quantity of ordnance necessary is equally important in the attack of places 
There is a considerable difference in the aolbontics hitherto gixeti of the number of 
pieces of artillery required, and the cipenencc obtained la the reduction of for- 
trcMes rather shei« that the quantity wed was guided by expediency and the acci 


dental resources of tlie taoment 

The following proportion has hern adopted (by a Cbtnniiftee of Artilirry Oftiecn 
in 1S19, see ‘ Equipment ') as a siege equipment or batieniig (rain, and 100 pieces of 
heavy ordnance is given as the basis for all future uege operations 
21 pounder guns 40 pieces ^ 

, U „ „ • zo 

Howitzers . .15 

Mortars 


Iron .. 


20 


40 


. » 

the lauction of the ^ 

number of howitzers, the quantity recninmenifcdtioesjiv ‘ '*•' 

to dinde for inferior attacks , and tt b questiunafa!* if the nuiohet is adequate as a 
maximuin proportion 
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It ii in^<tr<I UicTtrore to ettkU»h a mmlioum (iiikntii]’ for the imallrst urge 
oprrslion 

1 ifut f!rnrr»l Sir J Rurgoviir, In tlir article* \Hick,* consnlerr 25 piece* of hrary 
oninance at tlieninimum battenng train to belong loan army for llie ml iction effort * 
It II conccirM tliat 3(1 piece* of licaryonlnancc with a proportion of lira** mortar* 
a* a tmall I atlrring tram for an Artillery aicge cijuipment, ilioiiM be con*i<Iereil a* 
tbe minimum (]ii*nti(T, in tbe proportion of 


r21 poun Icrgun* , 

. . IS. Of 41 

1 

Iron.. 4 8 In howitzen . , 

. 10. or 1 

kSO 

LlO nortan 

. S.orjJ 


+ 


+ 

r 8 In mortar , 

isi .. 

S.otji 
. " 4 J 



See ‘ Conitrottion’ of 
ArtiMer), Sect \i 

Tbit minimum iiege eqnipinrnt it mil lie fouoil more cnnremrnt to ilniil te, triple 
or quadruple, than to ilirnle tl e larger pioporlian of IDO piece* of braiy ordnance 
for the attack of fortmic* of aecomt and iliinl of fourth order* 

SirJ done* proposes in hi* work on ‘Siege*.’ 

r2i pounder*. 40* 

Iron J 19 pounden or heary howiircrs 20 k)0C pieces of heavy artillery 
LMorttn 4ci 


Tlie * Aide Mfraoire a I usage de* OiSoert d Artilietic,* (edition of 1 R 1 1 ) gives tl e 
f lluwing u a siege equipment 


Brut 


‘21 pounder gun* 

1C 

8 in bowittera (22“) 
10 In inortin (27**) 
8 in „ (22« ) 

.Piemen 


40' 

40 

40 

IS 

IS 

12 . 


•1C2 gun* of heavy artillery 


And m tbe tame trork (he foUoniBg exaiople* are detailed of different siege equip 
raents 


As proposed by 

Ordoanre 

In the proportion of, per IDO 

Guns 

Howitzers 

Mortars 

Pierners 


ICO 

70 

_ 

15 

IS 

Bousmard . 

1C8 

SO 

18 

22 

10 

Durtubie . 

207 

C2 

12 

18 

8 

Dupuget 

200 

CS 

12 

18 

S 

Gassendi 

ICO 

C2 

IS 

IS 

8 

Austnan Equipment 

178 

4S 

13 

35 

7 

Prussian , 


CO 

IS 

20 

S 


It appears bkewise In Joues* ‘Siege*/ that the undermentioned pieces of artillery 
were in battery at the attacks of the following place* by the Bntish Army, upon 



Guns 

Iron 

Ilowitz Iron 

Carron 

Mortars Iron 

Field Ordnance 


24 prt 

18 prs 

Sim. 

8 in 

8 in 

10 10 

13 in 

Brass pieces 

Ciudad Rodrigo 

23 

4 

_ 

_ 



_ 

2 

Third siege of 1 
Badajos / 

16 

20 

1C 

- 

- 


- 

4 

St Sebastian 

30 

C 

— 

7 

4 

15 

1 

— 




1 


n%. 


An J {n iJif • ,\i !(“ il'AfttlWlf,’ ik** ( R»«inc »ft>* (n f'attMjt m U » rr»n»1» 

In *lj\jinj 


Noml^'fef Ifti!** ffnpnrJJ'in ff, t-r If)’’, 

ftrmnf ^ 

Otilnitic^ CaUBt. (toBit'rrt MnttiM Tx'rn'n 


llrqmnenrs . 

In lUft 

18 

33 

13 

— 

Cutila 1 ICcvIri; 

I „ tun 

nn 

M 

If. 2J 

4 

\lmriJs 

. Itio 

f.J 

t2 

I't 13 

; 

Tvrifwi 

HIO 

hi 

lO 

n — 

— 

l,rfiiJa 

.. l*»l>) 

40 

6 

13 }3 

— 

Tarrajnna 

.. |8M 

Cf, 


— — 


naila}ot , 

.. )MI 

31 

f2 

23 IS 

— 

These evsmpies are to l< talr 

n only a 

s tnsttrn of fact, of whst hai Iwm tff'cii 


onifft the then Bn I the wto.jte et of 0 e frenrh »nil 

Atroif«, U^tU itutant from their letrtat Int Jl l» the il»«er»j«rrf ef t1 « 

aererit Jift)jxi»mcin» pten In the Biuhonttea lefirt fnl whSrh tJe 

j'Ttj'nrtion Ilf mn Bilroettnt, of hatloj »< l•rf«>rr lUtn). 

3( p»> mWpiBt Jth* 

® Inth l>««>wef% jtht 
lO'Inrh Bortar* |t)> 

Aml’nhlchah''’«tfr,eorTtti'oniti ne»rlj tilth the Utett nejt f*jmpjset rffonsmemlfil 
by the FfeaehOfifen In I’tll.innTB partlenUfly (n the Inimluction of ili# Urgt rn»- 
portion of W Inch hoBlttertt tmlhir iohn/onet,iiibU* JonmiU of Siegrt/ Note 29a 
obtrnti, “the te«nt InirrotenunU In the ttAoch «bi1 10 IdcIi homiren wiU 
DBlnreUy, in future eieseta i'O Bide to »ui>t>UBl nnt tf the pjo> biibrrto oted for 
enfilading *' • 

Tint Brnnsenien) rombhn the Bdranleje* of rffret isd iimt>h(>ly, ** hXewiie of 
reonomyaiathe eppbntion cf three dncriptiont only of hrtiy ordnaaee to the ttUck 
of yitaccSa tml BfToril*, by tdoptin; t tnimfflutn quantity (30) for iieye equipraenti. 
much contenlence in tr«niport. when etnhtflftl for Bny opentioni of in atniie not 
tpeeificnlly Bmngcil beforrhin’i. but yrttumraf on the ymifiihte wkntt of ■ caropaiga. 

The echeme of ndapting imtU tlcjie equip nentt lnit«f of the rnatminm of the 
teteral propotitioni of 

100 of the Comrortter of Ro\»f ArtiHerv, 

100 of Sir John Mty, Iloyal Vrtiilery. 

100 of Sir John Jonra, Koyal Cnglneert, 

1G2 of French AriiMety Oflicen, 
or 200 of teteral atitiior*. 

H left for contidctitiont but the ilatuc of 12 and 18-pounder gun* Is a simple 
question of caleulation, the effects of these, as to time, being in the eipenments at 
Metr, in 183 J.intbe inverse ratio of the weight of shot , and the effect ealculstrd for 
the cleslniction of tlie parapcti anil traverses may lie eoMidrrrd in the inverse ratio 
of the cubes of the ihamcter of the shot or shell of the 
S inch howitzer' 

2 1 rounder gun . 

19 „ 

and li ti 


See biegc Ojaeratiom wtiuia* vet ii 
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An.l it It a of limo.fffcct, or economy of Iratuporf, lint propoiilion 

for Arlillrrr for tirgrt, contitlin; of 


Cl — 2 1 poutulcr pin* 
40 — 8 in bonilxcn 
. 20 — 10 in morUn 


40 — Smalt bra'* 


t . „ 4 K 10 to 


o1)t lOQ'ty emitracc* other part or the tihole of (hcie adraniagr* 

It St titunird that a corretpomling Cnpnrrr Cqoipment mil accompaoj it, and not 
ttith the expectation of reducing a place ttilh artillery atone 

tn the ' \pp1ication of Vrtillcry to the Reid.* there i* a propotition for reducing 
imalt poiti by mean* of Artillery of [teaerre, amt thi«, uiih nhat other proportion of 
riehl Artillery nay be attached to the beaiegmg army, will icrre to arm the works 
constructed to protect the flanks of the parallels, and be useful against sorties 


2 Com( /Jefeaee* — The inangeineDt best tuilcd for ttie annameot of maritime 
place* and batteries, for the protection of harboars, roadsteads, mert, and coasts, is 
the eombinatiOQ of the 8 inch gun of 0$ cert , &C pr , 32 pr long iron gun, 13 melt 
iron mortar, and CS pounder iron gun, for all positions, and none under these 
calibres should, it is conecircd, be mounted in coast defences, to contend srith the 
present armament of ships of « ar 

It appear* tliat the rebtire importance of»ArtiIlery for Coast Defences in these 
suggestions IS— 

The 8 inch pin 
32 pounder pin 
13 inch mortar 
iC pounder gun 

The application u more fullv explained m tbe article ‘ Defence of Coasts ’ 

3 The JpphealtQn of ArltUery lo the Defence of Placet —There does not appear 
to be any rule in our Service for the ermaments of forts and fortresses In the French 
Service, by their latest regulations on this head it i* directed that tlie fortified places 
should consist of three classes, according lo their rebtiie importauce, and the 
Artillery necessary is divided into two portions, the one being appropriated for the 
immediate security of the place, aod the other that which is necessary to sustain a 
siege the former js always mounted in battery, and the latter placed in store 

The quantity necei'ary for the immediate secunty of tbe place is calculated at 10 
pieces per bastion, which provides for the armanient of the salients and flank 
defences, as well as for the emplacement of the heavy mortars, but that requisite 
to sustain a siege must depend on tbe extent of the works generally, and is deter* 
mined from the best and latest authontie* thus fortresses of the 

First class, consisting of 10 sides and upwards to the right line, require 110 pieces 
Second class, „ 6 to 10 aide*, of 180 toises front, „ 70 „ 

Third class, „ 4 to S sides, of 150 toises front, „ 30 „ 

in addition to the 10 per hastion 

The French authors adopt the following mode of expressing the total number (r) 
of Artillery necessary for a fortress, on hwing the number of bastions (m) and the 
value of S, as pven above 
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OT X lt) + S«jr. S rcpreacnbngthe /or tiie front of atUck; thus, 

rosing the octagon *)>» work to he onned, the <j«3ntjtf required wdl be sTTo + 
70 «s! 150 pieces 

The proportion of ArljJ!cr> i» usually of heavy ^ins, 

•fv „t»ovirtrerf, 

•ft n mortars, 
tV > pieces 

Tie nature and duposit/OB of these berng irgidated by fbe pKnoas arrangement 
explained of litsl providing for the immediate Mconty, and secondly, the Artillery 
necessary to sustain a siege 

Tor the first it is suggested that the armament might advantageonsly In our Ser- 
Ttce consist of 

8 inch gviTi of C5 cwl^ and 32 pounder gnni for the salient angles of the hastion, 
mounted on traversing platforms 
24-poutider guns for the ftanh defences, on ground platfoms 
10 inch howitters in the salient angl« of ravehtn, en bariette 
13 inch mortars in the hattlona, or cartams, (or vertical fire • 

This AttiUery for Immediate Defence «tU he «sed ltl«*ri«e during the early pcncxl 
of attack, the number necessarv, as above stated, being ten pieces per bastion 
That necessary to sustain a ttege, la addition to the above, should consist, (t is 
cunteived, principally of 18 pounder long Ivon guns, on ttsvelliug carnages, 
bonitters (Dundas) ditto, 

8 inch mortan. 


These being m store prenous to the invesltnent 
As an etaople to evpfain the quantity and nature of Artistry necessary for aii 
octagon under both emergencies, in the propoTtion of -fy, 
folloningis given 

Nature of Work. Cutis Houitiers Mortars Field pieces Total 


Octagon 32 2 1 18 
Tor Immediate Secunlv 8 33 — ■ 
To austaiB a Siege 8 27 


><r at pt in in In In 

32 21 18 10 13 8 


« fa To he mounted on salient angles of all bastions of enceinte , those of tlie 
g fronts attacked bemg brought, after the first period, to the ctotains of 

p ceHaCeraf fiuuftf 

^ i To be mounted In sshinls of meUns , those of the fronts attacked being 
« removed to angles of the abonlder of the collateral bastions 

c Tor the Sank defences , those of the fronts attacked being reioforcrd at 
= Ibe second penod of defence 

5 d To be divided off to the sereraj bastions 
^ f Intbe oulnorkt and for sorties 

i ye (he sccood period of defence, *ad sxmaraent E>f th® ®^*he fronts 

g of attack. 

5 g Ditto 

~ A For the outrvorks at tie second penod of defence 
^ L« For the covert way at ditto 

• Prc.bsl'lr Ihe bMttoti* »Ull<elin«n4«ioit nmien »nt for the t»iTj trrtwrai fire 
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In the erent of the fortress Iianng an utmor derated line of worXs, or cavaliers, 
commanding the surrounding countrj, the 68 pounder and 5G pounder guns arc 
recommended particularly for the early period of defence 
In maritime places, the artillery for the ten faces mil be regulated by the rules 
pronding for the armaincut of coast defenecs 

The selection of artillery for the defence of fortresses is not based upon the prin- 
ciple which guided that proposed for the attack, the latter having in consideration 
the difficulty of transport, which ui the former is of minor importance Hence the 
13 inch mortan, 10 inch howitzers, and 32 pounder guns are proposed especially for 
the early penod of defence , and the 24 pounder guns for the flank defence, as com 
billing cabbre with faality of working the pieces 
Tor the second period of defence, she 18 poonder guns and howitzers arc 
selected, their mobibtv being of some consequence at that penod , and the shot or 
shell of those pieces being quite eqnal to penetrate the newly formed parapets of the 
besiegen 

SECTIOK \I 

CONSTRCCTIOV or ARTILLBnr 

Some remarks are now offered with the preceding observations on Artillery, and 
with reference to the Tables and drawings cxplaioing the dimensions, weights, and 
ranges of iron and brass ordnance for Land Service 
The Tables A 13 C do not correspond precisely with what has been suggested as 
applicable in the preceding part of this article to the different services detailed for the 
field for sieges, defenecs of coasts and harbours, and for the armament of places as 
those propositions are founded upon the improvement of artillery, which impUei the 
abandonment of a Urge p’oportion formerly id use 
For example At an early period the short and small calibre iron guns were intro 
dneed for the convenience of the Navy such as the 6, 9, and 12 pounder guns 
of various weights For the same purpose the carronadcs were brought Into tlio 
Service, from the 12 to the 08 pounder , they were generally adopted for I-and an 1 
Sea uses , and at the close of the war, a species of ordnance, combining the gun and 
carronade, was introduced by Sir Itiiliam Congreve for the armsmeut of ships 
These vsneties are nearly all set aside in tbe Dntisb Navy, and it is armed generally 
w ith one calibre*— the 32 pounder, of different lengths and weights adapted to the 
Size of the vessel , thereby insuring an effective gun as well as estal hshing uniformity, 
and preventing confusion in semug the ammunition The larger vessels from the 
frigates upwards, have a proportion (about i^tb) of the 8 {nch gun, for firing shells 
or hollow shot 

As one department (thst of Artillery) supplies all the Ordnance, whether for the 
Land or tbe Sea Services, these changes throw a great quanLly into store , and they 
are used as circumstances require 

Adverting to the construction of artillery and the above mentioned variety, it 
would seem desirable to establish for tbe Lend ^errire one conslrurtion peculiarly 
suited by its calibre f so that the piece shall be most perfect of its kind in respect to 
its range and weight , and the terms 'light* ‘medium * and heavy should be obso. 
lete , this distinction being unknown to other Serriect etcept those in which 
our system has been copied. In making « selection amongst pieces of different 


t Colonrl l>uaJM obwr^s it i» ■ qisesuoa wWtner ta to Ceom] C oooaSo J , coustrse 

I oa say ctbor (.inn li lacitrr 
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+ S tfj'rrwViBj tl e qnintify (>f tl » fmnt rf ittii’l t f lirt« jnp, 

U>(* t>c«»;nn Uir »otl ll^ •jiwtity ifr, ,t».t , tO • 

JO »* ISO plfw 

Tlie yMix'ttino t-f St mnjlty ^ of t,f »»y 

Tli« fcn I >1 'j>rMltVin of t( rtr U * fTMinn* *fT4'»t*n'»nt 

fijUinf'J, of fnt pfoii lif>j f T tl 0 lm*nn{itt«> unuij, *rit ♦I'rwrpl j. t^«' tf{ ’'*(j 
Cf<rn*tJ <0 

lor Oie fnt U U tnyfOiltJ tSit tl t trtnfnfBl H 15 M •'I«»«Ur'*'w'y In •J'Jr •n’. 
tire MiotUt of 

P Inch Jinn of fS mt , %nil 32 ptjn*I« yun» ht t*»f wlmt tnjlr* of tl" l«ttoi», 
ftioantftl on trirmifts plalforttvi, 

21 punilrr pf)» for the fjnV I’rftnw.on ftnnnl pJitf rat. 

10 \ntl» I finUrrn In the uSirnt iotlm of rnthn* en • 

13 tnel> tnnrtirt In the txe'tk'me, or nn1»tnt. {• c etMimt Crt • 

Tb»i VttiVcry f>f Immolate triH t< o*rcl I tr«i»e danns lie wrlr prxvt 

of •iltrl. ibe rtuniWr nrcrtory. a* aWir Win; Irn prm pr I vti a 
That W a tlr^e. In allit on to t'e a'»>tr, tfoofl eon«»t, i( it 

tonttlteil, fnntipally of I? pan t<T too; tmn jant on itatrlliti; etrrupt, 

Oj bonitrm IDundat) ditto, 

f Indi morttrt, 

TJ>f»e Wing In ttort frttlont to the InertteienU 

Ai an (taniple to eapUtn the (toahtity and oatarr of Xnillerr Brcntary for an 
oelipn wnilrr boili emetpotifi, In the froj-crtion of ^ and the 
fofloning It |i«en 

^attttevf^SoTV fianv llonlum. Xlortin. HrM riecfi. Total 


Oeiapn. 



10 6} 13 W S^ 


Hratt 


Tor Immediate '•eennty 8 
To lutlata a Siege . . -«■ 


;s 


IS 


IS 


t} 


ISO 


fa To he mounted on aahent anglr* of all lattiunt of mcemte , thote ©f t! e 
fronti aitaeVeil Wing brooghl, nftrr the 6nt priml, to the curUJnt of 
collateral froota. 

. 6 To he mounlwl In aahentt of taeeUot , thote of the fronli allaclrd hemg 
Kmared la angle*©/ llieahooMrr of thecollateral Wat ion*. 
e Tot the flanlt Jcfencea , those of the froota attached hemg reinforced at 
the second pnod of defence 
(f To be diTided c(f to the icreril haitioRS 
e In the outnorVs and for sorties 

/ For the second period of defence, and armaToent of the faces of the fronts 
of attach 
f Ditto 

A For the outrrorV* at the second penod of defence 
-r For the covert way at ditto 


Ptcit »l ly the coUner»\ hi 




for the trery rertw*} Sre 
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In Ihc rroit of llie fortrfsi in faitmof etmfwl line of worV* or ciTatien, 
eiimuiinifinj tlie iiirronn ling (oonlrr, the jiotm !or and 5C |>o<]nder giinj arc 
refninmendeiJ j»»rtieiilirly for tlic early penoi! of defence 

In mantime I lacea, tlie artillery for the tea facet will be regulated bytlic rules 
prosiding for the armament of coast defrncea. 

The Klectiou of aniltery for the defenre of fortresies is not based upon the pnn 
ciple which guided that proposed for the attack , the latter haslng in consideration 
the difficully of transport, which in the former Is of minor importance Hence the 
13 inch mortars, 10 inch howitrers, and 32 pounder guns are pTO|<ose(l especially for 
the earir period of defence t and the 21 ponnder guns for the flanV defence, as conu 
billing calibre With finbiy of workuig the pieces. 

Tor the second period of defence, the 16 poondcr guns and howitzers arc 
selected, their tnohditT being of some conscqoenee at that pencil , and the shot or 
shell of those pieces being quite equal to penetrate the newly formed parapets of the 
beiiegeri. 

SECTION \I 

CONSTKtCTION OF ARTILLeKY 

Some mnarls are now offered with the preceding obserrations on Artillery, and 
with refertnee to the Tables and drasnngs explaining the dimcniioos, weights, and 
ranges of iron and brass ordaance for Land Semet 

The Tables A. U C do not correspond precisely with what has been suggested as 
applieabte >q the preceding part of this article to the different semces detailed for the 
field, for lieges, defences of coasts and harbours, and for the armament of places, as 
those propositions are founded upon the improxeraent of artillery, which unpliei the 
abaodoumeot of a large p*oportioQ formerly in use 

For example At an early period the abort and small calibre iron guns were iniro 
duced for (be conreoience of (be >ary such as (be C, 9 and 22 pounder gam 
of ranous weights For the same purpose the carronades were brought into the 
Semce, from the 12 to the C8 pounder , they were generally adopted for Land and 
Sea uses , and at the close of the war, a ipecies of ordnance, combining the gun and 
earronade, was introduced by Sir \tiUiaia Congreve for the armament of ships 
These xaneties are nearly all set wide in the Bntish Naxy and it is armed generally 
with one calibre*— the 32 pounder, of different lengths and weights adapted to the 
aize of the xesscl , thereby insuring an effectixe gun as well as estalOishing uniformity, 
and prexenting confusion in lerxiug the ammunition The larger xessels from the 
frigates upwards, haxe a proportion (about ^th) of the 8 inch gun, for firing shells 
or hollow shot 

As one department (that of Artillery) supplies all the Ordnance whether for the 
LaiiA wtkie SwiSer«-itt>,thit«rtiaBg»Xbx«w s,^ta\ q’awit.ity lad^tvey 

are used w circumstances require 

Adverting to the construction of artillery and the above mentioned xanety, it 
would seem desirable to establish for the Land Serriee one construction peeuliarty 
suited by its calibre, t so that the piece ahall be most perfect of its kind in respect to 
its range and weight, and the terms ‘light,’ 'medium, and * heavy’ should be obso- 
lete, this distinction being unknown to other Semees, except those in which 
our system has been copied In making a selection amongst pieces of different 


• Sf« Equipmint hsvat’ 

t Colonel UuniUt obiertei it i* a queiuos uhetber is mptet to General CloomSeld a coiutrBe 
t on, any other form u better 
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calibre, the decuion wiU be much Inftaenced by the weight of ammunition thereby 
entailed , but vheo the qaeslion lies amongtt ordtuace of the same calibre and of 
different weights, there can be no ecrmta; la, no pica for, diasrging along a gun of 
imperfect and unsatisfactory character 

The follosnng ohservations refer to conatractuia , first, as regards the OJ honjtter, 
lately introduced hy Colonel Dundaa into the Semce, of 10 calibres and 17 cwt. 
It would be desirable to iiaie as a comspoadmg piece the 6J mortar of brass, and 
to consLder the ■if mortar as too sroali and inefiicimt. the smallest in the French 
Artillery being 15 centimetres, or about 6 inches 

Secondly. Difficulties occur in siege batteries when the howitzer is used, tn 
consequence of the mtittle not entering into the throat of the embraiure, the 
cheeks are then blown away, and the men exposed after a few rouadi are fired Two 
expedients might be adopted to remedv this inconsenienee , either to provide for 
mounting the 8 inch howitaer on garrison carnages, or to lengthen the piece to 
eight calibres corresponding with the C8 pander carronade, but this last plan 
would involve difficulties to building a travelling carnage of sufficient strength 

Thirdif If the 10 inch mortar » considered aulhctent for siege operatioos, and tbe 
maximum calibre for tbe mortar in the French Semce is 27 centimetres (about 10 63 
inches), the construction of a 13 inch Land Semce mortar of range equal to that of 
the 56 pounder gun— 3500 yards — may be worthy of consideration for coast 
defences, and the armament of places, as the question of transport w not of 
importance ia such cases, or tbe use of tbe Sea Semce mortar 

The following pieces of artiWerv may be cnosidertA as sufficient to meet the 
wants of the Land Semce, cotwithsteodiogthe numbers yet retained in tiic Semce, 
as a matter probably of conveaietice and economy, as grttn in Tables ABC 


Cons 


lloMitzera 


tlortars 


Application 


ll Will be perceived, Ihst in the British Service aW tbe light {or field) artillery is 
at present constructed of brass, and Ibat aO tbe heavy is of won 

For the Theory of Construction, see • OmUieiy.* and some valoablc observations m 
Jours* Siege* (Vote 17, voL second edrtson) G G L. 


66 pounder and 8 in gun 
56 , « 

21 ,. „ „ 


» c „ i 

(f 54 „ and 2J pounder }• Brass 

df 4| „ 12 . J 

B e 13 , 1 

i C 10 n > 

i s « J 

fi : 

z Sea d^ences 
i The annaiDcnt of places, 
e S>«s*s 
i Held Artillery 
• Ditto of reserve 
r Ditto for iDounWiis 
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AtlTILLm TIOLES 

At! on«»Tid\\ lrofiOr.to«n«T T Ci»Dr« Hinrti >nl AppI ritian of nn» 

C ptta nr*i« d tt» Ordnanre 

t) Cal hm of Ordntnro t>i>tn»t«Tt of SW fl t>q>rrM ona of Ctmton Art llcrr 

and II IVproai ont and V letitlnni for Ordnance 

r Cbary^ lUnart and Appl cat on of traa I Comiwa bon of Held Vatlcnri 
land Vrtw Ordnance J Itockcta 


RTMARca Axn son* 

TatLtaA R C — > rrj few ajitrmaticconairart ona of Ordninco be n^ealant and therarlrt (i 

unonfat Ibeat for pnnaof thcaanc calibre being noronona (be plan of inringone Central Table of 
Ibnma ona for all Ordnance now in (be Aemec baa bem ado^icd taUng care aa much at poaa ble, 
to rrptrarat I be parla in all h; the aame letlera 

For (be cierulion of (be very Ubonnua taak of 6U ng la Ibete Tabira ftoia actual adffieuuremenl, 
ere art Indebted to Ibe tnipector of Royal ArtSKery 

e A ^Fitb reference (a (be forma of ‘ Rored op* gnne nbicb at prrientbnld aa iBlrrmeiijate place 
between tbe * Ordinary' and * Jtillar* eonatmctiona (bcpractlre la raruble, ai the operat on Itaell 
wu riprrtmenUl Cenerallyapeabing yunaof 'ord nary* proporl ona were placed In tbe lathe and 
modiSrd aameaibat to Ifillat’a abapea by tbe aeeond reiofoace bring doped to nearly a eont nuaiien 
of (ha ebate, and by tbe monl J ng beada beiog tomed off to Bat Sllrta In lonat inataneet metal 
bubeeauknofflotdeaadontaide nbdat ui^etalbeboreenlybaabeen intreaaed aadtbateren 
by two cal brea 

B laCarronade* (ba'lcngthof tbe bore* doeenotiMludetbanpatlbeDuitle 
B In tnortan (be bore la d nded into Iwoparla— ebaae aodcbatnberi tbr ebaae rztenda f>om the 
faceefthepieer tocheocerof (he beCrom of (be ebelli Ibe chamber compruec (b« reatunder of (be 
come fmatom ocrapicd by (be ebarge , but in tbeTablee length of bote u g ten aa from tbe face 
of tbe tnortar to Ibe bottom of tbe rbaoiber 

D — Th aTablewma ipecially appl ed for ar an enthonly loeoniequenceoftheranat on ofcalibrei 
of Ibeaame dcnomiDationi tbua there are bo lew (baa fire differrot cahbtea for tbe 92 pounder aa 
r in tbe Semee — Fi/fe CnStba Ed « p B) 

' —Tb a baa been cireulaled u no order by the Blaater General and Board Two eolumna. 
Calibre and point blank bare been added for thia work 

r Compiled from Ibe beat auebontiea aa far aatoatenab could be obtained 

' — Tb a giaea all that la conaidered neetiaaty for general porpoaea 
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Tabu 6/ Pieen of Inn OrJnsntt xehek ore lo ht uted tn the Jrmemtftf gmtrattj/ ef WotI$s Fl!rU^ Tavftrt, an.d S<a 
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nrm 


ncin, upon 
wooil TOin 


A»T» UCftt TAai E G 

« <if Gtma t>pon Cnrrn<>n Carria jn 

llflWn 

r <* fn C3 cwt 31 
' 32pr 5fi „ 5 

21 50 , 3 


W <}0(1 cimi£c 


Iron cam»g<* 


«ix n wool ciMii 


Iron upon deprc* 
lion tilocL anil 
(_ cleTatiog i«rw 


C 32 pr 5<5 cwt 

I «l SO » 

I 42 « 

L 12 34 


rr 


IJonifw, wood upon the hoi (to/ 
debating Mrew aod iron iwing tied 


r24 pr 
{ 18 
ll 2 

/ JO jneb rron 

I e , 


N Q—SeTenl of the gun and euronadeeamagea at Cihraliar sod St Helena are 
mounted in a peculiar wap, to gtre ahoet 25 degreei Oepresaion 


The preceihng, Table G, {firri the depresaions with the preaent conatructson 
the /olloviing Table t] showa what map be gtaea, asaoramg the height of the 
gienouilWre at 2 ft 3 lit or 2 fc 4 ta so that all garriion gum map £re coaTesientIp 
oxer it , and correipondmg cliaagei are coolempIalriJ >o the construction of gsmion 
camagei to as to hnngaU guos to an unihrm matunom SJerstron of JO^snd a He* 
pressfon of 2®, —this last as aupposed to be sutScienl for orUioarp purposes, and all to 
he obtainahle froia the commait com But when as la case of towers fanka of 
bastions, &C , Ac depresnons to6i*i>r7*aTeoH«nnrmstxy,soas tobe able to take 
up ground hepond the efleciise range of muiketip, the additional com must he used 
The carnage would poassblp admit of nsore thta the abore, b«f the cipenmeot wouW 
he 1 azardous witliout cap-sguares 

The greatest depression that can be allowed with sjfelp to 18 24 32 pr gsmsaa 
carnages (which are all without cap sqaares) wood or iron m 7' on Iratersing pUt 
forms and 64“ on ground platforms 

All elerations uid (tepression* id Trtfes G aod 11 refer to the horizon and not to 
the platform 


jt protiilfd to effect ftu la tie PWe of the rarrsfe for tbii p i 
ibMM noeesupenrfeffhpcop »!«“«* S«e C»ro»g« n IX 
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A TahU thnnng tkf llttghl, Drra(to%,end Dfjrrttt^on tf tht foUovtnj Ordaanet, 
mounltd upon Comn<n Common CoTjaajn 
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ARTILLERY TABLE I "—CoMroaiTioN or Fitld Batteries 
Gamier atid efCamagtt tfvtuA tfcnt Artxthri/, or F\tld, Batltnet tf 
eacA na/iirv are composed 



t FicM batteries 

1 Colonial battene* 





























Nature of batteries 

pr 

18 

pr 

12 

Pr 

9 

Pf 

6 

pr 

i 

pr 

3 

pr 

3 

pr 

3 

pr 

1 

Nature of homlicrs , 

8 

pr 

32 

21 

12 

n 


^1 

■^1 


No of guns 

3 

& 


S 

z 





Howitzers 

1 









rOuns 

D 

10 






* 


Aisinuxiboi} 1 









Waggons J ffowitiers 

4 

2 

2 

2 

2 




f 

1 










Sparc eaniage 

\ 

1 

1 

1 






f forge 

1 

1 

1 

1 

f , 

t 




\\ Bppon s Store 

2 

2 

1 

1 






(.Plarforai 










Store carts 

1 

1 

1 

1 

S 1 

II 

! 

s 

5 

Total carriages 

S3 

23 

)9 

18 

12 j 

8 

4 

4 j 

i 

No of rounds per gun 

IBO! 

148 

ICO 

223 

Ibll 

G5 

163 

IDsI 

232 

„ perwmitzer 

a2| 

114 

144 

236 

SO 


06 

J2| 



The tiorapoiRion of the hosiitzer battenes »eemt not to have been fet dcciclcO on 


C»HfAstfta)i 
or ItATTlUt* 


Round* per p cc* 


P.tnJnl on of 

Common Cue 


SphetveU Cue 


}si ThihaUenesrrerccoBposedaHireguBsettdcBetiom 
of 18 poundee battenej Tvhich are to consist of three pun* aud one 8 inch howitier 
2nd In case of reserve hafterics fomcd Of borritieTS onl;, to consist of six pieces 
80 ] their tppfopnate carnages 

3rd, The nonibcr of rounds per piece required to sustain an action of some dura- 
tion has been assumed as a entenon to repulate the ammunition wtppon to accom 
pan; n battery of each nature, independent of reserves 

4th Adheriog to the mnfoniuty of pacfcinp and the power of substitntinp’ one 
limber or vraggon for nnotber the old proportion of case shot was const lered too 
great , a diminution of it has taken place and that nhich <i to be rctsmcil is to be of 
one sort,Tii.4l balls in tins for guns, which has permitted an increase in the number 
of rounds Tbe case shot forbowuiers to bennt leas than 4 oz balli 

Sth- The sphencal case u les* efficient in the lower natures than the higher an 1 
IS altogether useless in the 3 pounder , the arerape proportion of it to the total num 
ber of rounds per piece is nearly a* foUows 


• AuusMiibD earned ea main* hteks 

t ThmiiuEnilohexmtlJhrseyottlusbatterr runciIantvOBiutn 

t A forire OB b*ek of two main 

t ‘Tlicrtoujkf loiiesRn«3e*rSdn«nt>ytwniiIt« for t ((rsmrkeel mslet «!iae« tlorer isd 

tent Ae I Taawuln tornvn (Wi atore* and teat 

t Ao* i«}2;e'/(>urpBat»adt«Bl»»l«r* 














AllTll,LEnY. 


C9 

8 incli 1 

l howitzer 

. . 1 


12 1 

18 pounder gun 

. i 


12 M . - . 

. - 1 


9 .. . . 

k 


G pounder, light 

. i 



Cll) The proportion of ainmuDition emharked for three months’ consumption to be 
at least four times the quantity immedtatel) accompanying each battery 

'th A scale of eqoipments is added for smaller ordnance for local circumstances, 
such as light 3 pounder -1 feet, and Coehom or 4{ honitzera on carnages of single 
draft, and carts for ammunition, and also for the 1 pounder ammiizette. These pieces 
are particularly adapted to the \\est Indies and other Colonial Services, svhere the 
limited movements they have to make must be repitated by the draft of mules or by 
the assistance of men 

8tb Scales have been formed for Mountain Service according to the two modes in 
most frequent use of the 3 pounder and Coehoro and 4{ honitzer of that construe* 
tion, viz. the one by pack carriage altogether, and the other by draft, a shaft earned 
by a mute attached to the trad of the gun carnage 

0th The latter mode (the shaft to trad) is infinitely to he preferred, as being easier 
for the mule, (uore readily brought in and out of action, as conveying more ammu- 
nition with the same pon er, aud as being able to move on almost any road over which 
the former is capable of being transported 

lOtli That of pack carnage is quite ineligible, and ought only to be resorted to 
svlien there is no other resource The gun weighs 253 Ks . and the howitzer 2S0 Ibt 
This deadweight is coocenirated on the top of (be mule’s back, and if by a false step 
or motiou of the animal the weight inclines over the one side, tlie packaaddle turns 
round and comes under the mule’s belly, the piece cannot be put on the sad lie with 
out the greatest exertion of the men, and even then it requires that the icimal ihouhl 
stand perfectly motionless 

See ‘ Equipment,'— ‘Artdleiy,'—* Mountain,' and ■ Carnage ’ 


ARTILLERY TABLE J— Rpcmts 

Genfral itfmoranda on tht Elrrattoni end Lrngtkt of Fust el trkieA Ike 

Skrll mfy le trjieeltd ta burtt in Ikr new patient roetet, in irAieA Ike kollotp head 
terete ellker at Skot or Skell 


Lengths of Composition 


21 pounder 

Range 
Elev 1 yds 

47* 

S300 

27 

2000 

17 

700 


12 pounder 

I Range 
Elev I yds 


1 C pounder 

3 pounder 

Elev 

ydi^ 

Eiev 

Range 

yds 

37* 

2300 

23' 

1800 

15 

1100 

12 

830 

10 

420 

8 

420 


If the whole length of] 
the fuze be left in ^ 
the shell 

If the whole of the fuze' 
composition is bored 
out, and the rocket 
composition left en- 
tire . . 

If the rocket composi 
tion be bored into 
within one inch* of 
the top of the cone 


|M»I 


It isra 
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ATTACK C»T KOnTItrUSPR. 


ATTACK.*— -liy I.irirf.-Ci v. Sm J r HiTRcovNr, G C.B , U E 
ATTACK O? rORTULSSES 


uurt or TKoors roR a nieoe. 

Th« ittttnpt to U^r «Jo<fn R icale for ihe namber of troopa n<}(iirt<l for « fn 
rropoTtlon to Uie »ne ofUn ph« or aUength of tu gMMr.n,mu-i< heiWusue In 
one CMf aoutitc the aom1>et of the jamwn may be luffitltnt, mUiIc m anoilvet tix 
»>mf» {t» forte tn»y 1« Inuleioate 

The e»lfolaJ5f>n wil\ Aepeml upon many WMjojrncjra . anjong the prjnnj>ai are, 

1. N\fettUe the Wtifglnj army wittWe any extenor force to guanl tjainst. 

2 hethet the Inlahuanta of the a {jniniag tlntr\eti are fnenJly or hostile , 
and if tlje tatter, the extent of then energy, or jwwer of annoyaaec. 

3 ^'lle^het the garrison xooW be fatoutaUj eirwmstaoetd for maViog 
lortlei, or the rtrerre 

4. Tlie exirat of U\>our and duttra nl kh would lie rt^nlrtd of the besiegol. 
In proj«OTtlon to the ilretigth of the gamioa 

5 The <}<3ant(ly of worV and datiea that wonld he rnioiml of the bnieging 
force 

6 TatiWy or otheraise for jiwnnngtsmhet,bnishwwl.toe»a»of transport, 
and other aetrssones, in the ocighhourhood 

7 .\hundanre or defleiency of Artillery and Ammunition, u well of SopBecra' 
or Sappen* toots and atorts, wdt infloeace tn a great degree (he ouffiber of 
troops of the I tn« necessary. 

(f Consideration of the tneans of the besieged m the same parliculm 
The Cotsutaiding Engineer, if rreU informed on the nxluit and circumstueei of 
(he place, as it (s Co he presnraeil he irould be, ttomIJ form hts project of attach m 
detail, and calculate from the ahore and other eoostdentioos the fotee necessary for 
the operatioM 

Erery speciej of lenUe and duty most b« brought into account, hot the pnnripal 
iogred/ent w»U he the nuraher of men that roust be didr actusllj- lu the trenches, 
employed In the fuord of Ibe SToris or woriing parties, as srcll for Andlery as for 
Engineers, gislng them the proper number of t*befs 
it (be Besieging Army was eijual only to eight times the ntcrage number required 
constanllyin the trenches, the aerxice would be retyhard, it would he equivalent 
to aa assumption of each roan havrog eight bouro' worVing party duty, or tweoty four 
hours' guard actually Jn the trenches every fourtti day . f but m ftef, from the number 
of men who never do that doty, »oeh as cavalry, bands orJerhes, servants tueo in 
charge of horses and nek, Ac , the doty would be found to come at Jesit oace in 
three days, or probably neaitr to every other day, upon the remainder, which would 
be far too severe 

The distance which many of the troops wiU ba»« I® march from theu encampmeDt 
to the treaches must also he considered 

The camp and fatigue duties, foraguig procuring and preparing materials for 
the siege, would affurd heavy work fur the proportion not w the trenches 

• TbU «i cte ch tfly MwpwhvnJ. R*«TSl prwv.pto* Ike d»>a>ls viU be found und« .uch h.a* 
a» ‘ nstttry Sip itloiog ' »« . , 

t Tbl.«leuUl.oDlionth<i»u«mpei«nefli»lf«w»«»b«b^aT,ru»td Mdi.tfnotkmgpsrij 
a. ih.i. ptupoMcon. are al««d an *al t« (be aaKstanoa I *«d alw if th. KoiVing part t> ar» 
rel eftd tatlit tours inilead of* gi»* 
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Tlie Cmtry do no dul}- in the trenches, but mil be pro^iortioned to the sen ice 
require I for orderlies, escorts, mamtunin^ cotomunieations, also for desp-itches, and 
pickets to oppose anj sorties that may be eapected to extend to anp distance from 
the fortress They are also eraplovcdm collecting materials for the siege, particular]/ 
an/ that are smalt in bulk, and can onl/ be obtained at a distance, sucb as bnislitvoo<I 
of Iicst qualiU, and in particular that fit for gads or bindings for the fascines 
Tlie Artillerymen must be proportioned to the force of the batteries, and slionld be 
in suSieient numben to lake upon tbemselret all that lemce that requires peculiar in* 
itruction and exercise, mthout occasion for other assistance from thcLine than is wanted 
as ordinal/ manual labour, of which at times the/ will require a considerahtc amount 

erricEKS or esciNCEfts 

The smallest siege of a fart mil require nine , that is, tlirce brigades of two each 
and three StaiT 

If the operation he somewhat larger, and to last ten or twelre days, there ihoul I 
be twenty Officers 

A regular hexagon attacked on the pnneiple of kauban would need fort/ Officers 
Sappers and Miners cannot be in too great numbers if perfectly efficient and well 
trained, each Sapper m a siege will be worth three men of the Line up to a certain 
considerable number They should, if possible, do every species of trench work, 
excepting what ts of the most ordinary character, and by the farihly and regularity 
with which they would perform it, a great deal of time would be sareJ, fewer men 
be required to the trenches, and much fewer casualties occur. 

, Each brigade of Officers should bare the atsistance of six tnen, to lay out the works 
and keep the working parties to a correct performance of their task 
Each head of a Sap, allowiag for regular reliefs, will require twenty four 
For rerettiQg battenes, su men per gun 

Of the parties making fascines and gabioos, ooe fourth should be Sappers, particn 
larly at fint 

The followiog may partly he made up of artificers from the Line 
Far preparing and afterwards laying platforms, four carpenters each 
For each gallery of a miue, requinog support by frame work, four carpenters 
These two last suppose the plank, and wood to be ready prepared, at least m the 
rough 

For cutting out sleepers and planks in the woods, twtf pair of sawyers, per pit should 
produce one platfomi from each pit in two sumcner days, including cutting down 
and trimming the trees, &c 

For a moderate siege of a fortoight or three weeks, where twenty Officers of 
Engineers and twenty fire pieces of aitiUei/ are employed, the number of Sappers 
should not be less than 400 

A iroQt' of torfiifcarion afCaciceiL according to fauOan wouiV require at ibast 
double that number, besides Miners in addition where necessary 
Where they are not in sufficient numbers, a selection of artificers from the Line are 
attached to the corps for the iicge, and receire such hasty instruction as can be 
giren to them , but they are far inferior to Sappers 
As we know from experience that the Sappers can become as well disciplined an 1 
good soldiers as any other troops, they would act as perfectlr efficient battalions, 
during periods of movements of the amiy m which their peculiar semees as Sappers 
would not be required, while for attack or defence of posts, throwing up intrench* 
ments, passage of men, forming or destroying bndg^s, Ac , Ac , their serriccs would 
he inTaliiable 
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There is a greater reason for a large proportion of Sappers as in an otd nary 
campaign the nature of their duties mil prob4bl3r lead to greater losses than are 
commooly sustained by soldiers of the Line 
Although men from the Lme mstmeted for the occasion will be but a rety im 
perfect substitute for regijat Supers who hare n thorough inonledge of their 
business they would be extremely nseftd to assist them In the artificers woiVs and 
for performing -sanous operations that reqiure a greater degree of knowledge and 
intelligence than can be erpected from the sold ers who maybe found promiscuously 
in the working parties * 

From 200 to COO (according to the class of siege) of inch men selected paid and 
encouraged and attached for the siege to the Engineer Department would expedite 
the operahous lead to a reduction in the numbers required for the ord nary working 
parties m a far greater proportion than their own force and enable the works to be 
more perfect 

STORES 

TheArtillery and Stores forasiegelrainingcuml might perhaps be conreaiently 
arrangedinjiroporfioiu commcnemgwitbasmsUone (at attacks of fortsor small posts 
The details for the Artillery Semce are for the eonsideration of that particulai 
branch but 25 or 30 pieces of heavy ordnsoce loclndiug about 13 mottm and 
howiteers with about 1000 rounds ofammumuon pergua and 500 per mortar and 
howitzer, might be considered as one proportioo adapted to se/y small aiegea to 
he multiplied tecording to the probable eiigenmcs of the antic pated campaign — 
See ‘ Artillery Section v 

The following may be esteemed a reasonable proportion of tbe principal Engtaeers’ 
stores for the smallest siege • 


JmI Tnjlnttri Shrtt formir^Q one ftoporlwn /or s smaH Snjre — ^otne qf fAe 
uti3ht$ ore eetimafed only 


Actnsl «r« aht 
ty «sr>entMflt 
cm bi 

2000 Fickues (.^ir »r Miners picks) 
ISOO Shovel* 

200 Spades 

13 0 200 Felling axes. 

3 80 bO Broad axes 

40 0 2200 ^parc helves fov difTcreni tools 

; 5G 300 SBl hooks 

0 5S 5 Pit ssn 

1 0 10 Cross^st saws. 

1 10 CO Hand aaws 

1 8 30 Adzes 

30 \ngtTs 
30 Two-fnt Bnles 
30 Piaoes 
3000 Splie saB* 

2 Boxes of naBs of sorts 
7 71 30 Crow bars. 

5 3 j 30 Sledge hammms or p a mauls 

30 Gabion knives 


£ii tB»te<t 
wwght. 

«wt Its 
162 0 
03 0 
ID 0 


8 0 


60 Topp n~.ases 


C^a pa »»t, — Sifp* — 
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10 Sap folks 

00 Carthrammen 

t S Cbests of Caipenten' i mtll tools . . 

2 Do of XIasons* and Xtinen’ do 
Miners' large tools for 3 Ilngadei . . 
XlasoQS' do do for 6 Brigades . . 

20,000 Dushel sand bags 
GO Fascine chokers 
25 Gun platforms, 18 ft. x 12 
S Mortar do 8x8 . 

1 Forge cart, snth Smiths* tools . . . 

Coals and steel for repainag tools 
2 Hand <crew jacks .... . . 

2 Large double blocks and tackles 
2 Coils of 3 inch rope 
2 Ditto 1 1 ditto 
ISO riatforre screws, With nuts . 

2 Steelyards, complete ...... 

10,000 yards of llamhro' koef for tracing works . 

10,000 yards of broad while tape, for sight do . 
100 yards of saucissoo or powder bose, made 


100 yards of ctoras for do or other purposes 
Flies, Setters, Dogs, Boxes, Chalk lines, 

Grease, Ac , for uws of all sorts 
30 Masons' Lercls . . • 

40 riumb liobs, with lines . . 

30 Dark Uothoros . . . 

300 Its of Candlesfor do andklisera . jg g 

20 Gnnd stones 

20 Bub or M bet stones . . . 

Twice, coarse, I’srkiDg needles, Ac 

3C 0 21 Mtniueev 

21 Bell tents 

risni, ra|>ert.Dookt,Initnmenls, Ac. . C 0 
160 Joints of sealing ladders, 10 fret long each 100 0 

4 Large tarpauLns 40 

XVhen the stores are to be conveyed by water, wbelhcr by sea, or nrer, or eanal. 
and the meins of trsniport art ronseipiently plentiful, the stores may be greatly 
icCTCtsed, and the service touch expedited thereby riatfonni, timbers, and even 
fatnoei and gabions, ran in sacb case, perhaps, be prepared pieTiocslv, and at a clit* 
tanee, and conveyed to the siege. 

Under any cimimitances, a large proportion of esery description of the small 
stores should be iorludrd, because they are casOv earned, and esy add moeh to the 
facility of the operationi.t 
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All tlifse f»{, malts of men «na mtain are giren a, the minimum of «1 at arc con 
aUJered most ajipropriate ami ilcsireWe, suthwl Irci^g ,j Ua ,ame Umo «t«r«gant 
« here CTigcnctcs of the Serrke re^J ure operation* to t< performed hj ,m*U means, 
whk), is too often the case of emirae the attempt must be submitted to, and the best 
made of tlio*e that may »«. atailaWe up lo a wrtarn point, nben il may l« jbe duty 
of the CommamliBg Eiigiavf to dteUre Htcra to tas instifficicnt to sffoh! any kmob. 
able prospect of success 

l'*Yr3TSIKST. asCAVruesT^, A\0 or CtaOtst. AV» COtSTCa.TAW.ATIO'f, 

Ac, VP TO THR orr'ttsa or tik tbcvcsies. 

Tlie Inrcslmcnl is usually cffeclwl as rourfi by aurpr„e as poisibfe, in order to shut 
the pJa« up }» as unproriife 1 a afafe a* may he. 

It need not be complete (w oecup>ii »2 the entire eircumfereoce ronn 1 the piace), 
hut It thouW he cHictcRt i tlial Is, the prthon shod { be shut up from receiving any 
succour, estber in men or mrans, that can he of Important semce to rt or from a 
power of acting upon the flanVi of the approaches. 

At the siege of Ihdajo*. in I8ll,thenghlhinlt of the nTCftrM Jrit open to tie 
gamson for a few dari, which wta of no conicduencc u regarded any succour to be 
ohlaineii from thence \ but it gave a power which wa» taken adraaUgc of, to run out 
g«ns thy by day, which at a long range enfila loJ llie trenches. 

The 1 ncanipmcrt* will scry seldom be lo the fomii precise order foun I sn the old 
bools of Attack and Defence of a circle round the place just out of gua>shet, hut in 
the diirerent positions which the country shall preset u most fsTOunble for the 
cotstenience of the troops and the tersice that each part may be called on to fuiUl 
An important point, likely to he ftsreed, either from tviihia or without, will naturally 
lie taken up m the manner that ahall present the stroegeit features for defeating 
such attempts 

In ocauiooal situations, it may be desirable to dn^w the eneampmeat tomewhat 
close to the place favourable omlislations of ground n^sy enable this to be doae with 
security and to great adiaatagc In others the troops ujjy be at a greater distance, 
in positions faroarahle for other ol^ects 

The same reasoning applies to Lines of Circum anti Coanler callation the elTect 
of wblcii would generally rather W obtained by tdaptiog the position of the troops 
and defences to the features of <De country oader ti,e ordmary principle* of mdi 
tary positions end intreochments than to a regular circular hue round tbe place, 
the applicability of which under tlic present mode of warfare can scarcely be con 
ceircd • 

Other consideration* having been prowded for a* *hore it mU be denraWe to 
bnng the encamproents of the severaJ parts of the boueging force as conTeniently 
near for rracblug the trenches a* passible, and aa l^rge a body of troops as can 
he allotted to one part ihould be encamped on the tiqe to be attacked in order to 
give peculiar aecunty to the parks of artillery and several depots, and also to be more 
at band for the duties of the siege 

Tlie pnncipal Cngmeers’ Dfpfit should be out of easy range from the garrison and 
not only out of sight of it, but the access to it for stores and roatenals from different 
directions should be, as taueli aa possible nnseea 
The parks of artillery must he peenharfy Secured froD^ risk of cTposurc to ibe fire 
from the garrison 

The fatigue of tnarching betwcMi the resnote parts of the encampments and the 
trenches la so great an addition ia the duties of the tiege, that it «dl be an im* 


BIo(iad< 
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pnrliht itulr, ind wotlliT of tmtUbcrar, to romlrr the rommonifilion* lietwffti 
thorn, In ilhlion to licing frx*.! tni) complete In hn'I^et, Ac, Ac, ei tSort it 
poiMhli*, ron»iilentlf %ilh »oct]nty. 

At the WorVaile of Milti, In 1800, mlTantige w»i tjken of the ordinary loo?e 
•tone •iTl fenm of the comirri lad by eonnectinj and raising those that were 
conrenient anj parallel to the worls. by closing gaps, and opening croas-walls, to 
f ffeel a fommnnifalion all reiun I the fortret*, In many part* not more than 200 or 
son yanli from the place; and though only a acrecn, itill being hnldcn from ticw, it 
• as perfectly serure, and of great lerxiec. It sras more costly and Ineoarenient to 
the garrison to destroy this screen than to the blociailmc force to mamtain it 

In Tortresses liesiegetl, a screen of mere cansas across narrow openings that were 
cspnsetl to musVetry has frequently enabled the communication (0 he maiiitamed 
free and secure. 

Hollow roa'lsiCOTcred ground, hoddings, ssallt and hedges, Ac , niisht, under many 
circumstances, be connected artificially Into communications corered from siew, that 
would (>e of great semee in this way 

From the period of the first inscstment to the opening of the Irenehei, erery 
necessary reconnoissaaee of tlie place it made by dote mrcstigation of the Odicers of 
Engineers, who are to be proieetcd wtule executing this semee by corering parties 
of the troops. 

The rUs of AttaeV being deflnitirely arranged. Ibe situations of the additional troops 
that may be brought to the immediate neighbourhood of the itiacl, as ssell as of the 
lereral dsputs, should be defined, and at many points fixed and marVed for the 8p> 
proachet and works of the siege m detail as possible,— always under the greatest 
precautions amnst the gamson obtaimog a knowledge of Ibe proposed operations. 

From the flnt period of the inreatment also, parties sliould be sent out to collect 
platform timben, fascines, gabions, Ae, Ac. which should be brought in so far as can 
insure subsequently the least possible extra carnage to tlie final depots in rear of the 
attacks 

This wQl probably require the continued scmce of all the means of transport that 
brought up the stores in the Gnt lostonce. and as the hor>es or cattle to emidosed 
must be subsisted in the district itself, in aildition to Caialry, Artillery, Ac , it will 
tend, among othen, to thrw how many more diSicuUtrt arc opposed to carrying on 
a siege in winter, than merely the effect of cbmate on men and animals 
OBJECT Awn ruiNciries or attacks 

To Bscert^n what works will be necessary for any tiegc, it may be well to rerert 
to first pnnciples. 

The object to be attained m the Attack of a Fortress is to make a breach or passage 
in its walls, capable of allowing it to be atormed with aupenor forcei 

If the place hasonly aainglc line round it, and that exposed to siew to the foot, or 
very near it, a tingle battery, established at from 200* to 400 yards distance, may be 
aufilcient to effect tbe breach, and the troops can then atorra the place at once 

Unless there should be natural coxer up to the aite of the battery, a covered ap< 
proach must be made to it for the troops and the guns taken by the most convenient 
roads or directions, independent of ibe approaches, during the night f 


* I*neliciblebr«acbct majbe made (KiBi^aUrdutsiKc*, by iDcrniing the power of Artillery, and 

t It beppent ocesilonilly that dayligbteoncaon while tiuuin operation in «1 ch cue any gun 
that may neceuarJy be Jell i» an eipoaed aitoeboo M eoerreil from new at we)} u m>f be, by 
branches of trees Ac Ac lilt tbe nest Right nod Ibua aomeumes eseapee cbserration 
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In riopotilm to t!,e fe „( oBiilttjr ||at (bt pmion c>» Wnj to tat opoii tb- 
iingJe bftUcry will be the dtffieulty fit effectlBg tjse fciesch, or Uicbrcadj cjs;'hate 
ft fliiBling flfc to War upon it (#n4 « wry »m*fl flanV mil hate a powrrful effect oa 
tlie ftjtaiJonti)t m either erent there tncaoi of retisUnce. if too jicwerM, mujt J« 
prer^ousty or grtaily reaaeeA. which mu»t be effcctc I by other batlencs. and 

probably by jojne werl* tarried nearer 

the gamjon fj lo *ut5oea»oorol»rr, i»jJ hat fact}ttie» formaktas tftrtm, the 
bstteriej tnujt bare cohered cornsnanwationt lo conrjfct them, aod roter for troopj fa 
*«n»3rt them j aad in proportion to the force and faciiiljn pojjMscd by ibe gamson 
mujt these precaatlonj be Increased 

Jf the nail of Hie fortreii he not eipoted to fire from a distance, the breaching 
battery must be tslalAuhed seareri aad when it hu s rcTctted eounfencarp. the aj>. 
proaches must be earned close tot*, to enable«cleae passage to be formed to the breach 
Certain outworks yijJer iliffere&t eireamsUaces will demand aiuular works of 
Attacki and during the whole proceeihaj there must he cotercii approachea anil 
ftsscmhlltig pUccs, for tht passage of the troops, aad for the lodgemtat of lufScient 
jsoiijher lo psvitci the latJcrje* from eortfea. 

From these data wiH be pcrceircd Ihe necessity for gning such a direction to the 
approaches, wbieit are formed in ligxsgs^andtothe paraJlcli,is wiDteeore them from 
enfilade , and these works will W mote oe lets la proportion to thcie coBsuleralwes, 
to the size of Ihe fonreii, and strrasth of Ifi gamioa (See ' PJsoa of AifocL ') 

It ii utnai to by down a system of Attaek in three paralieis (he first at about CQO 
yards sUsUnee, the seewnd at SOO.Atid the third cn the gbcis, Wtltshouid be hoTBe 
IR mind that this Is oBiy to gire git wf<wof the node of carrying out (be grnemi pniu 
cjplc under ordinary circufflsMReea, and net at afizedmle, for the aiege of a place 
garrisoned or supported by several tboimnds of men, ib fan by a smalt army, with 
iti cflfifDQt exposed to ib Stt for » coBsIderable distaticcy may require paralleli and 
support from 800 to 1200 yards ofiT, aod lo be much more numeroos aad ureguTar 
than the tliree defined pirsitels abore desenbed, as it would be impossible in tbn 
case to establish yourself at once so near as within COO yards, while in proportioB as 
(he force of the place is reduced, (he openstioos may be diminished down to (be 
minimuQi of the single breaching battery 
!l may be snentioned. here, that a large place atcottgly gamsotted, however infcnor 
the fortifications, is far mow difficult lo take (haaaiioiiJl one, bowerer complete an<! 
jicrtect Its works. 

There arc many reasons wby this fthould be the cast 

1 It is difficult to conceiTC » case where such a place coal I be completely 
inrested, on account of (he great extent of encampment out of gun shot round it , 
every part would be weak, and babJe to be attacked by the coaccBtrated force 
of such a gamsoo 

2 Thespaceatlhedisposjlion ofHicgarnsoawouldbeso 2 «ige,tbatcTef 7 part 
of It off inimed.ate duty on the ffonl of kttack would be quiet and undisturbed 

3, The different fronts would approach nearer to straight lines, and their works 
probably cannot be enfiladedi or if an angular or salient point be selected for 
Attack to give that advantage that veiyaabewt would probsWy afford convew^H^.j 
position for strong and multiplied inteiw tetew'’ 

4 Everyjortiebecomcsa battteofftnnies r 

kid to a great disaster 

5 Abundant supplies of Mftdlefjr and so * 
required, from (fae many front* not aKaAe 

6 RetreBchmcntamaybefonntAiftSMce 
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• ill l>c TCTj tTofrl •lien onamallfnmi.tncleill); itrongforcej, and perfectly 
rcenresl in fanV, •licre (he atiaihntt adfance from confined (renches, iii1>;ccted 
to hrn7 rertical and oilier fire 

On the known adnnttget which rren a few flight work*, on a tolerably good posi> 
lion in the field, wdl giic to an army of tery infenor force, U may be conceiTcd how 
ilrong mtiit he one prolectnl by any thing of thechanclerof permanent fortification 
* Sohject to (he above mcntioneil caotton, we give ptin* of the regular lyitem of 
AtiaeV, ai Uid down by k anban and nerer altered aiaeCi ai the bcit iffurfrefion of 
the nature of the principal ©perationi 

On rtfemng to recorded accountt of Siegtf, it will be found, that against powerful 
gamtont the lieiiegm have usually under estimated the rtciuircd works, and have 
espenenced theuecesiity, u theyproceedeil.ofohtaimag more support, and at greater 
distances than at first intended i this error hat very probably arisen from the impres- 
sion left in (he minds of the Cngineen h* the precise form and proportions given in 
k tuban’i Dia-nm An nnnecesiary amount of extra work has, from the lameeause, 
(of adhering to fixed rules, instead of attending (a pnnciplei ) been frequently ap- 
plied >n the siege of small plaeet , hut the evil in that cate u not so apparent 

raiscirttv that mat ftava to ccroe Tiia DETtauiMHo or the teost tor 
ATTAC a. 

Ai regards aafaref cuHtcr the fronts of a Fortress are usnally deemed vtutlaclabU 
by siege op'rations when situated on a sleep roek eirreding 40 or SO feet in height 
Also those surrounded by water that cannot be drained off, or bv marshes > or whose 
front, on which the approaches oust be earned is teen in flank and reverse by ground 
occupied by the gtmson in acceisilile iiluations, having works on it which cannot be 
iileneed , or generally in a re-entenng angle 

The Attacks of Fronts are eery Jijicult when the approathes must be carried over 
rock or very stony ground, or among roots of trees, or in a very wet sod, particularly 
where the natural inclioationv wilt not admit of a free drainage of the trenches * 
Also when descending towards works that are oo commanding elevations , or ap 
iroaching them on a lower level, not being in theaame plane, or when the approaches 
must be earned across a narrow confined apace presenting a smaller front than that 
of the place 

As regards the nature of the works the difficulties to the progress of the besiegers 
may be greatly impeded when the works are conutennined where the gro md to 
be passed over may be inuudated ; — where the front is in one very extended straight 
line, or nearly to where the ditches are cut out of solid rock , — where the flaaks 
have casemated guns ,— the revetments en d ^charge — with ditches that by means of 
sluices can be inundated and dried at pleasure,— or where there is a succession of 
lines of works, each requiring close breaching baftencs — or where the ground and 
buildings immediately within the front are very favourable for being made into strong 
retrenchments , for, generally speaking, the nearer the works of defence, whether per- 
manent or temporary, are to the Body of the Place, the greater obstacles will they 
prove to the besiegers 

Circumstances favourable to the Attack are of course the reverse of the above, 
also where the ground to be passed over presents much or occasional cover, either 
from Its inclinations or from artificial obyecta, as buildings, mounds, trees, enclo- 


* Drainage of alt putt of lb« trtnebet u vetj ncccnafr cvea in drr aailj to prareat the elTcctt of 
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■wAh the limy, too wuIm wrte aHoHni,tjy ite Doie ftultrvfor l!ic 

cotiTtyi'icc of t twill tli'pol h( (nUcnttiing toolt iml i npne^n' jIctm In 1M13, « 
pontoon train wan orpinltrtl ami aMrd, and aomr cowpsmr* of Stpyen joinfd from 
EngUml, but nnfortiinjlcly not long Ixfor* the IVare of HI i. 

In 1615, wUh the anny in Irancf, eompanira of Sapprn, and dfpflt of IntTfuehms 
tooU, Ac., on a much larger tcale. wtie attached to eactt ih«doo of the amy. 

J>ot«lth»tamhng thU oommamhnj tratlmnny to ihi* taloe of preparation fir rnth- 
tary Uliotir In the flel I, ami the importance attacUol in \i hy that paramount antlm- 
nly, there ii every reason to l«hevc that the tame apathy at heretofore mamfrtteJ 
with TCgard to the cserllont to l>e bW In inch Dprralmn* wouU tlill be fonwl to 
continue In the Army, and it therefore cannot be too atrongty depreeated ^YhateTer 
may lie the tentitnenti or efforts at tennis ordinary wojL. it it impottihle to itir a 
ttep withijut {t fn a tiege, or to evaiie the necettfty for earrlbn then ; itfll we can 
alalc from Mperieoec tbal In Ibe {'mrntuU, tbc ht«t temce we have of the Vind In 
r.urope, the amount of vtorV. taecuied In the trcnchet hr giren tiumlieta of men in 
giTcn lime* trai very fu IfH than what It might hare Wa} and ceea that war per- 
formed in a lutlest manner i the wotiin]* parttea were liamled ovee to the Fogmeen , 
their own Offiecn rarely interfenoj to peomote the operatioo, unTet* in case* of a 
SoHie or A»Jaull,whcn they would Iwmrdiatrlr wt'injf Ibrir bab«waJ energy. 

It It the duty of the 1 njineer to arrange the men and tooU, and to gire erery 
neeettary direction and attention for the labour btisj properly applied; but the 
IlegiraentalOflieeri ahould be entirely mponwbk for the quantity of work perfonned; 
aai) It ahould he held equally (iDcreddahle to a corps to be deficsent in esfrtion m 
tliat branch, aa in the negtect of any other duties 

TAe rent/f e/ rryrrti^ce iA«e« (hat iht mi eijteiency vifA wAicA aay corpa 

eorufuefa ifie^ in tcorAfny parttn ii no mean enfmoit r/ ifr graerwf onfer arut dt$- 
eiphnt * 

Tbc consequence of want of esertion In worluog in the trtnclict t» rcry lenoot, 
independently of the lots of time in the operation, w hen the difference of a day or 
two may lead to success or the reverse, and affect (he whole ctmpaiga a larger 
number of men arc employed and exposed, and this severe duty cotnri ofiener on the 
jaen, /or iJ js nam/rat that if 505 men could by proper rvrrlion do what yon arc 
obliged to bting COO men foe, lOO men are emptojed in the trcnciie* throughout the 
siege more than necessary, and thu is not an txatgerateJ proportion to allow for 
what has been the nature of perfomisnce In anch duties 

It was a common practice, and one very loyunous to this service, as shewing 
the injudicious view taken of it, namely, that of keeping the roster for it bv detach, 
inetit, according to the precise itrengtb of the icguuenis, and not tiy corps, as it 
sboald base been i the consequence was, tliat working parties of a few hundred men 
were composed of ofiicers, non commusioned officers, anti men of vanous different 
regiments It may be conceired bow btlle order or discipline could be kept up in 
lueb cases, particularly by night, and bow Idtle these bodies imagined it to be 
necessary • as a natural result, many of the men made no scruple of evading the work, 


• In* siege inwe thno m»nr other lerTice tbe» *«^»p«t»n>uw /or *et» of JoteUi- 
fenre tpinl sidMemwi, *nd such *«« «•?»*« at teij grew n'ivsat*?' nitre** lo tie Field they 

*1* only VntUnte* of iduplay of courage 

Ileute It «ouU be pecuUuIy iJesinWe »B<1 poUbe «t oiMr* to erta’diiU * systru* of tewud* for 
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which was done with impunity, and ihe rest worked rery indolently This practice 
should be abandoned, and all working parties furnubed by corps, each with their own 
Officers, even although it may make a little ineqoalily in the proportions according to 
their precise strength 

The most advantageous mode of applying soldiers to Field or Siege work will be, 
where it is possible, by tasks , winch will be described hereafter 

^V|^h reference to the labour of soldiers in the field in general. — there is one con* 
sideration that must not be forgotten in cstunatiog the amount of work that may 
reasonably be demanded from them in giien tunes, which is, that during the hard- 
ships, deprivations, and fatigues of a campaign, they have not by any means the 
physical pow ers of an ordinary labourer hnng at bis own home Their task should 
be calculated accordingly , but whatever it may be, it should be eiecuted with alacrity 
and spirit * 


AlinASGEUEVTS P2CULIA& TO THE ENCINrER pEf ARTMEXT 
The whole of the Engineer department mil cneamp at or near the D^pot. 

The Ordnance Assistant Commissary wiU have charge of (he office and all stores, 
and will be responsible for tbeir csre and maintenance 

lie will Lave to assist tum, the Clerks and Conductors of Stores, and a small cle 
tachment of Sappers 

The tools and stores of all sorts will be kept ui order and readiness to be debrcred 
out at a moment's warning, during mght or day, by the Sappers of bis detachroeat on 
duty 

He will send a Sapper daily to ibe (reacbes, to collect all (he broken and spare and 
dispersed tools, with (he asiutioce of a few men Ixom the worbog parties, w hich the 
Officer on duty will give him 

The broken tools will be immediately repaired by the Sm'ths and Carpeoten cm 
ployed for that purpose 

The fascines and gsbioni must be regularly piled, and not allowed to be removed 
except for (he works 

The sand bags will require particular atieottoo.to prevrnt their being purloined for 
many purposes to which they caa be applied, as will also the axes, hatchets, and bill 
hooks 

If Ibey tbould not bare the a Ivaolsge of any other protection, the stores and tools 
will be enclosed by a rope fixed to picketing posts, and oo ooe allowed wiibia it by 
the sentinel but parties having liustness (here 

The Artificers, Fascine Maker*, Ac , must be responsible for the tools delnered to 
tbem, of which a record is to be made 

The Ordnance Commissary has eliarge of (he workmen m the Pfput 
Ills Clerks will enter regularly an account of receipt, issue, and expenditure of 
stores , of all persons attached to and rm] loved by (be Cngmeer drpartmeoi . aod of 
(heir pav, either for day or (ask work. 

The workmen should be paid every eveiuog 

Tlie Carpenten are divided into Bumbrred brigades of four in eacL 

The Ssppen Into brigades of eight. 

Tbe Minen into bngadcs of four 

As soon as parallrls are entirely rttabbsbed.aad safe from being earned by sorties. 


* ll !• my drurvUe (a ynnidc MiBr rrpiU, artwuwJ nnat ly alirk tW t«rt,n n«.J 

klamoUk a aitkaul fcanaf l« waj aa*rnN> arlwka,ms Irmk'T a-i<T'(^ 

«llk UBrrHm anrut Uiafinf tl la aMj a>aat tw«> 
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im»\\ \ j^tstniotmeWnlhttti wierelhf OiTmi t.f Png n«n w »{«> a' le to len t 

iraHy f r a y art cJp ft ju rt I A KiarUt t^acr ) otk j}rn w Jh at Jmt one ‘;jp 
per} anl the jihtform* (among rtfrr tHs^) my be t llecU! Ihm Jy 5 grew 
\ TO gbl In by ll e work ng jiart tt 1o I* In rr» I ne»» at irwn at rrq rr J an J from 
wl enec tl cy « 11 be Jc»t I able to be tniieJ ibao «! en bro ghl at once f om tl c majn 
dffK t tfl the hattfrtft. 


Tl e fill lowing w 11 be the il mena on* aittl i»riirfa* jia J for the fjjonrt an ! ja? ont 
Ae bro gl t In by ll e «1 fferenl |«rt c» 

The prlcet arc etfet fa eti oti tl e aupw t on that If e part ci fin J tf clr o«n matcnafi 
wl ere li ey are la plenty an 1 near at I an L* 

ft in 

ameter (fronj centre to centre) ofl ^ g 


Ijirge Sap Cal on realy 
for atiifi fig Ct each 


Common Cal on 1» «efi 


llattery Fate net. 

IK feet 2i Crf 

12 Teel le 10/ 

9 feet le iJ 

Fisc nei for ititTne tie' 
Urge Sap Cal ran hie ng 
a btaVe or Picket w tf n 
each le 

Tracing Fatdne* (Fatguef 
work ) * 


pckftt 

lie ^tt of tie wall! ng ^50 

I) tiaace atnn fer of the actentecn 1*0 

p»u., J- » » 

Dameire * 0 

Uriel t of the watt] ng 2 fi 

5 „>tpekrtt f Lrnnl of each 3 0 

oraiakr* \l)UEaeier from I to 0 1} 


Length 

fi amefee 10 Inc! e* or oPfumfcreBce 
(__P iianee of tl c gaJs aiunclee 


1=1 


t eegth 

■Cwittfeetnce 
length 

\ C mifoferenct 
/ ficngtl not Ie*i than 


r«c ne P eketa (Fat B«e ) | c„fUB tv^fBce at tl Ick end from 5 to 0 
r.A f I ength not leia than 4 

Oadt {iH sue ) rcorofmoec at thick cn 1 from 2 to 0 

Stakes for the lionet orl t 5 

Tmlfci for cji »s F" f c»cSmfore«ct .tal 0 I 

c net OB j 

llortcs or Treaties all ready I 

the C for as IS feet Fas > 17 itance aaosiler " ' 

one Si j 


wood ) li Gif 


Each Cun Platform 1 10' 


I Xenglb of the han flc 

TLength of each 


( Length 
MiJth 


from 3 to 5 0 


|_ThSekne»s 
igth of each 


Itb 


« ThcM p n vill oFeoum h« i *b« loTwuuoa frost loeiht «• thOK ; rea abcK are taken 
from memoroada of Pen niular Serr e* 

r TtiCMpia forRia are oftiie liE>> adnub ad (cmpton and «i2l re gh lets than thore f ren r 

Cbelrt p 3 Mliate er liangee nx; oeenr o^eotMtrM on oFpU forms Ac Ae t2ie abore 
ss tbc result of mu h expeneRce hace bees rota ned a* raluable prc^CRli though they ihoulii he 
but part »llf spphed Ed or* 
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Earh 13 or liMvy 10 tneli 
Mortar PUlfonn, Hi. 


r *rh 8 Incti Stone or otlif r 
Irghl Mortar I'litformi, 


Splmler-proof Tiral)cn, for 
.Ma^ujnos, la 6d each 


rreoRth . 

{ 9 Slerpcra ^ Width . 

(,Thickneii 
, fLength . 
tl Slfopcrt.'{ Width . 

l^Thickncss 
■) fLeogih . 

|-I2 Slcerera •{ Width . 
j ijriiicVnwa 

rLengiii 

•{Width 

^TbicLncM ... 


from 9 to 
from 4 to 
from G to 


8 0 
0 C 
t> C 
12 0 
0 10 
0 10 


Carpenters, for pointing, trimming, oihI cutting picVels to their proper length, rnay 
he allowed li per 100, the pickets being brought in for them 

Tlie Sappers and Men of the Line attached to the department are paid according to 
the Regulations 

The Fatigue parties from the hitie.foreoUectiagTnatenalaia thorough and tahulk, 
and the ordinary working parties dnnng the liege, are not paid 

The Serjeant of the Depot will receive these stores, end give an account regularly of 
the quantity delirered to the Cierlc. to he entered in the hooks, as well as all issues. 

All the articles which are not welt made and nearly according to the prescribed 
dimensions will be rejected j for those accepted, a receipt will be giren as they are 
brought in 

Gabions,! to be received, must be strong, stand firm, and upnght, and the work 
elose]>-afew rows of wattling, well hound together by at least four gads at top and 
bottom , and in no part of their length or diameter varying mote than 2 inches from 
the proper dioensions 

Cattery Fasoioea,! to be accepted, must be atraight and cylindrical, closely hound 
with good thick gads not more than 9 inches asunder, and the knots well tied and in 
a line , the length to be eiact, and the thickness to no pan to vary cnore than one 
inch from that prescnbeiL 


vinecTioNs to the orriCEHs asd EvcivEens, and their distkidotiov. 
The Second in Command mil be Director of the Attacks lie will lie obeyed by 
the Department in all parts, and must pay bis particular attention to preserve 
regularity in the trenches, and more especially to the laying out of all new works 
The Brigade-Major and Adjutant will keep in order the Returns, Rosters, Official 
Letters, Ac , and have particular charge of the Sappers they will occasionally be able 
to visit the trenches to as<ist the Commanding Officer, or for his information 

A certain number of Officers will be divided into numbered brigades of two in 
each 

The unaltached Officen may be m the first instance employed m setting to work 
the Gabion and Fascine Makers, and in amaging the Platforms, or they may be 
put as supernumeraries to the Brigades 

A nominal list will be made out of the distnbntion of the Officers and Sappers. 

The hours of relief will be 4 p k Midnight, — and 8 a u Or, S p m 3 a at , 
—and 9 A SI , as found best, to which the Officers must make it a point to be 
punctual, particularly for the afternoon relief There should he some means taken 


Uicj uplaDtin^, th«f ven unaecesurJ; tluck 
bee ' Gabion,'—* taaeme * 
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of iKc time ly tlgnal or othftw}«e, once In catl. tnenty fojr hour* for the 
lajmie 1‘ncaTnfmcm. 

Tlic Officfft of rngmtfrs mn»t i^rtScuUr •ttenUon to the d ffffrnt 
for mrying rn the worli. «Meh wiU be fiten oat hy the Coramantl ng Trpntfr 
Tlicy «ill tocollect that Hie mam olijert In n Sttse, «!v«re the new work it generally 
commeticci! at night. ii crronsfmrntf upon (hat jwml too grrat a itrm cannot l>e 
Uhf} (hey must therefore utc their ntmott eirftoni (a pmene regularity an I 
lystooi In all the opcraitont It It l»rttcr to Jefay half an hour, or tten an hntir, (n 
commcnnpg work, than to Wgva In rnnfuHonj (hr? mn»t call opon tie OSerrt of 
tiic working j (» enforce Ihnr dittciiont, and to citmarags the grraJcij 
rsertlont on the pirt of the worlmru 

The Canimamhn- I nginwr'a dsely oMer. giten at J r »f , wil! nake etery one 
acti«aintr>l with the norkt to be e«ctiM<l tliring the taming tweaty four boiirt 
Tlie Oil ccra Bmil came thrir Sapj^era to ace ctcry article they will require irrpart J 
in time , that h, looU or ituna lal I out, and tracing haci, mcaioring rixla, &c . prc» 
pared, and the Senior 0!*ifrr of each firigade tiill order the amngtwfDt of bi» pirtr. 
They Will report particularly In wniing to t) « Commanrhnj Effgrwcr the gooil 
conduct of any of the Sapprn an I m well ai any Inrtanre, if aueh ihould 

occur, of misconduct of any kind or of want of apmtt exertion, or ability 
Tltc Jrcnior OiScer of catlj ftngade wdl, on bis rctum from duty, tend In to the 
Oflicc a wntien aceouni of the eitent of work pcrforrac*!, with remarks on the coocJuct 
of the working psrtiei and of the corps (hry wm funuthed by, as welt u » detail of 
the oeeurreoccs ofl U relief t such as. of Sorties, of the nstore of (he fire from the 
roomy, and of our own, wnb ihrir apparrot ciTccta. the works the eonsy may bo 
citTTtnj oti, as far at ho can pereeite, Ac Thrsc Jtrports rctued by the Iliftcter, 
will be copied Into a book or JourDil. kept at the Roral Eogiorm* Offiet for that 
purpoie by the Adjutant 

TTicy will gtre certificates In writing to the parties for ail (ask work, for which 
purpose (hey will fiad It eourenient <o p prepared with ercrythiog wntlea on small 
ihpi of paper but the ijuaulity of work, which can be filled la on the spot For the 
Sa;V *®d »t»fh work*, the panueat srdj be made t>o Ibere rcrliScatrSr 

OrEMWfl Tilt TltfVCKEi KinST FAftAIirL. 

It IS usual to undertake, on the first night of opening the Treoehrs, the entire of 
the FiRt rarsllel, or protective position, and its epproaches See Ags. 2, S, and 4, 
I'ialc I 

e SI ill assume In llni case that tins Parallel «a to be at about COO yards from the 
saJjcut angles of the corert iray, svitls two or three approuches, as shewn m Plate 1 
The COO yards distance for the First Parallel h from the mun works of the place, 
without regard to any detaeheil works, unless sbey ore large, it is caniidcred la 
ordinary cases the best, because beyosid the cffvct of inoeh injury from grape shot or 
niiwkctry, or of any lenous eortica from a gamson of rooihrate streogth , and because 
It IS about the extreme distance fcirT«y steady howitrcr practice 
The Parallel is extended In length 50 or 60 yawls btyond the prolongation of the 
extreme facta of the works of the frost to be altackeiJ, and tunicd round at the ends 
as a proteetjoa to each flank, or thouM be finiifwd by a reiloaht or paJisacho^, where 
there is much to apprehend from sort te», if the gomsoa is strong See Plate I 
The approaches la zigsags should be directed to a point at least 30 yards outside 
of (he extreme parapet or covered tray of the gomsou from whence fire could be 
directed on them, jn order to avead effecUrdy not only enfilade hut ricochet shot 
In secuow the parallels are 10 fee< wide, wdodiog the front banquette, and the 
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approaclics 8 feet without b binquette; each of them hatios average depth of 
3 feel, with a slight fall from front to rear for drainage, and which also affords some 
adrantage in defilading the trench, or improiing its cover,* Plate I figs. 2, 3, 4. 

Means for getting easily out of parallel and approach to oppose sorties, particularly 
from the former, should he afforded. 

The interior slope and (op of the parapet of the pirallel ii shaped sntli the shovel, 
so as to gne the most cover with a proper height (1 feet 2 inches) to fire over 
In great Sieges, or Attack of Fortresses of the Jst and 2nd orders, the width of 
the parallel will require to be increased, and in very small ones may be reduced 
The approaches forming the roadways into the trenches could hardly be reduced 
under any circumstances , and those of the first CBlrance, that is, up to the first 
parallel, will probably be better of greater width, to give move freedom of passage 
It will be an object to endeavour to conceal from (he garrison the lime of the 
opening of the trenches, because if the first night’s work can be etccufed without 
interruption, the operation will be much facilitated, and many casualties saved 
'This IS to be done by keeping the assembling of the troops for the purpose, and 
other demonstrations, as little perceptible as possible 

The Covenngt and \1 orkingpartiea will be gjven from the nearest encampment , the 
latter will assemble indue time at the Engineers’ Pepol, where the tools andmatenals 
will have been laid out in readiness for them 
To preserve ordioiry appearances, the Pickets usually employed to confine the 
garrison to their works wdl proceed in ibeir accustomed manner and time * they will 
form part of the covering party for (be night 

Immediately after the darkness of the night is sutEcienlly coroplele to the 
impossibility ofobsenttion from (he enemy, the Engineers, aidrd by their Sappers, 
proceed to mark out, as rapidly as they can. (be hoes of parallel and ipproacbes 
No saving of time, however, is tojustify any degree of inaccuracy, (hey will there* 
fore have considered deeply, and by as many actual tnals as possible, in recoguitmg 
end fixing the localities, how to secure the openiug of tbe trenches with accuracy 
and rapidity. 

As soon as (he necessary given points shall be found, the especial Covering party 
for the protection of tbe work will be led out to (heir poiitioni by OSeen of 
Engineers 

The main bodies will he posted m line about 100 yanit in rear of the parallel tint 
IS to be formed, and in the intervals and on tbe flanks of tbe approaches 

If tnv part of it can be placed under cover of rising ground, buddings, Ac., advan* 
(age will be taken of tbe circutnsUnee 

Strong adianccd Guards are drtacheil to about 100 yards m front of the parallel i 
(hey will remain coilrrlrd in small parlies, posting in their front again, a bae of 
Pickets near enough to present anv one passing between the® unobserved. 

To present mistakes and fa1<e alarms, ibe working parties rnmt be made acquainted 
with the fact of a portion of the cosmng parties l<ing in tbeir front 

InUjing out the lines, tbe principal points are frvt marked with pickets made 
visible 1} bunches of straw, or white paper, aliout tbeir t eads , and tbe Intersals 

* Tbe rrsr of tbe ttroeb Is rnoch tbe bo*! «i{.n»e4 So |b« (rt from Ibe fvTi^o* | s.tboorb aoS 
aetusUy in ,ir» msry cwunll rs bsppea llefe fr« abot Arori'-af Smaieielt'; ••er of IbrvBfb 
tbe lop o( tbe bawe ee«b perepet 

t Tbe pMeetiTc ferrv bea oeua. y bees densminalrl U tbe Pr^tieb WV'* ** tSeeeeenef^eery." 
wbirb niv be eofwe t preiuxiely Is fbe roMWwvua sf sny sf tbe tWWeWsi bat salar^sently 

■.TW^v-e** 
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of filing Oie firac by signal or ollierwise, oiim In each twenty four hours, for the 
whole cneampmcnl. 

The Officer* of Engineers most pay parijcalar attention to the different direct on* 
for CM-rying oa the works, which wjU be pTca out by the Comraattding Engineer 
They will recollect that the luaia t>b;ect In a Siege, where the new work it generally 
cotaracTiceiJ at night, la orrangenteat , npon <!iat point too great a stress cannot be 
laid, they must therefore use their utmost etcrtion* to preserre regularity and 
system »i all the operations. It is better to deby half an hour, or erea an liour, m 
commencing work, than to begin i» confusion, they must call upon the Officers of 
the working parties to enforce Ibeir directions, and to encourage the greatest 
exertions on the part of the workmen 

The Commanding Engmecr'a daily order, giwa at 2 p si , will make ercry one 
acquainted with the works to be cteeuted donog the ensuing twenty four hours 
The Officers must cause their Sappers to sec etery article they will require prepared 
in time, that is tools or stores laid out, and tracing Imei, meatunng rods, &c., pte- 
paredj and the Senior Officer of each Bngade wiU order the arrangement of Ins party 
They will report particularly in wnting to the Commanding Engineer the good 
conduct of any of the Sappers and lliners, AS well a* any instance, if tueb should 
occur, of misconduct of any kind, or of srant of spmt, exertion, or sbihty 

The Senior Officer of each Bngade wdl, on his ret am from duty, scad in to the 
Office awntten account of the extent of work performed, with remarks onthemduet 
of the working parties and of the corps they were furnished by, as well as a detail of 
the occurrences of bis rebef, such as, of Sorties, of the nature of the fire from the 
enemy and of our own, with their apparent effects , the works the enemy may be 
carrying ou, as far os he cau perceixe, &e These Beports, rensed by the Director, 
sriK be copied into a book or journal, kept «t the Boya! Engineers’ Office fortbat 
purpose by the Adjutant 

They will give certificate* in wriling to the parties for all task-work, for which 
purpose they wiU find it comenientto go prepared with eserjthiog wmtiea on small 
sbps of paper but the quantity of woik, sthich can be filled in ou the spot For the 
Sap, and such works, the paymeot stiU be made on these certificates. 

OPEMSG TUB TRBWCHES A*a» yjJlST PAnALLEk 
It IS usual to nndertake, on the first night of opening the Trenches, the entire of 
the First Parallel, or proteetise position, «nd *ta epproaehei See figs. 2, S, and 4, 
Plate r 

\te will assume lo this case that llus ParaUcI is to be at about GOO yards from the 
sahent angles of the covert way, wiffs two or fhneeappraicher.asshewRJB Plate E 
The COO yards distance far the First Parallel is from the mam works of the place, 
without regard to any detached works, unless they are large, it is considered lu 
ordinery eases the best, because beyond the effect of much injury from grape shot or 
musketry, or of auy senous sorties froin a gamsoa of moderate strength , and because 
it IS about the extreme distance for very steady howitzer practice 

The rarallcl is extended so length 50 or 60 yards beyond the prolongation of the 
extreme faces of the works of the front to he attacked, and turned round ftt (he ends 
as a protectiou lo each flank, or should be finished by a redoubt or palisading, where 
there is much to apprehend from sorties, if the gamsos Js strong See Plate I 
The approaches la zigzags ihoaU be Areded to a pwot «t ■30 y^rds oatsiJe 
cl the extreme parapet ox covered way of Ae gamsou from whence fire could he 
directed on them, in order to avoid eflfeetiwly not only enfilade Imt nrochet shot 
In section the parallels are 10 fett wide, inrlnd ng the front bauquette, and the 
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arproaclics 8 feet without a baoiuette; each of them haTing an aTerage depth of 
3 feet, w-ith a »hght fall from front la rear for draiaage, and which also affords some 
adrantage IQ defilading the Irencbi or improving Its cover.* Plate I figs 2, 3i4. 

Means for getting casilj' out of parallel and approach to oppose sorties, particularly 
from the former, should be afTorilctl. 

Tlie interior slope and top of the parapet of the parallel Is shaped with the shovel, 
SO as to gne the most cover with a proper height (1 feet 2 inches) to fire over 
In great Sieges, or Attack of Fortresses of the 1st and 3nd orders, the width of 
the parallel will require to be increased, and lo very small opes may be reduced. 

The approaches funning tlie ro^ways into the trenches could hardly be reduced 
tinder any circumstances , and those of the first entrance, that is, up to the first 
parallel, will probably be better of greater width, to give more freedom of passage. 

It will be an object to endeavour to eooceal from the garrison the time of the 
opening of the trenches, because if the first night’s work can be executed without 
interruption, tbe operation will be much facilitated, and many casualties saved 
This IS to be done by keeping the assemhhng of tbc troops for the purpose, and 
other demonstrations, as Lttle perceptible as possible 

The Covenngt »nd Working parties will he given from the nearest encampment , the 
latter will assemble in due time at the Engineers' Dtput, where the tools amlmatenals 
will have been laid out in readiness for them 
To preserve ordinary appearances, the Pickets usually employed to confine tbe 
gamson to tbeir works will proceed in their accustomed manner and time they will 
form part of the covering party for tbe night 

Immediately after the darkness of tbe night is s uflScieotly complete to tnnre tbe 
imposiibility of observatioa from tbe esemy, tbe Engineers, aided by tbeir Sappers, 
proceed to mark out, at rapidly as they can. the lines of parallel aod approaches. 

ho lanng of time, however, is (oyustify any degree of inaccuracy, they wiU there* 
fore have considered deeply, and by as many actual inals as possible, in recognizing 
and fixing the localities, how to secure tbe opening of the trenches with accuracy 
and rapidity 

As soon as the necessary given points shall be found, the especial Covering party 
for the protection of ibe work will be led out to their positions by Officen of 
Engineers 

The mam bodies wilt be posted >n line about 100 yards in rear of the parallel that 
IS to be formed, and lo the intervals aod on tbe flanks of the approaches 

If any part of it can be placed under cover of rismg ground, buddings, ic , advan- 
tage will be taken of the circumstance 

Strong adianced Guards are detacned to about 100 yards la front of the parallel : 
(hey will remain collected in small parties, posting in their front again, a Lne of 
Pickets near enough to pres ent an* one passing between them unobserved 
To prevent mistakes and false aUvms.sbe working parties must be made acquainted 
with the fact of a portion of the covenng parties being in their front 

In laying out the lines, the pnoapal pomts are first marked with pickets made 
visible by bunches of straw, or white paper, about their heads , and the intervals 


* The T«it of tbe Ireoch i> mueh Ibe ssmS cipMed to the fire Fnm tbe funioa . although not 
aetuaUj in view maer eav uelciev bippeo thei* Srooi shot drappiDg in immediately over or llirough 
the lop of Ibe loose earth parapet 

t The protective forre baaorual'y been denosuBaled la tbe Bntiab Service “ Iht eof fnmgfartf,” 
which my be correct prenoiuly lo tbe eosattscDoo of any of tbe trenebea, bat eobaeqaealty 
“ guari n/ fAe Irenchet would aoem to be more appropriate, and la more lo accordance mlb tbe 



83 


ATTACK OP VOUTBPSSrs, 

dcfinnl hj »tra!ghl linci of ulttle tape,* * * *Mdi h to denote tl»« actual line of the 
cxtavation 

r»cl> imn pf the workSng party carnet « plektfe and afioTtl, and a tracing famine 
(tf Uie Ultfr tic rmployeil)} the fairine on ihe ihouhicr that will be towanla tlic 
enemy at he fites into hU position ta »orl; 

^\he^ the hnrsfor the work* are lufficwntly marlfd oot.the nriyadet of rngmeert, 
wall theif Sappers, lead out tlic woriing partiet ilirecl lo the acTfraJ point* from 
whence ench ii lo he irriBgrih 

M hen the liead of the file reaches the tltnl point from whence that party u lo 
commence, he (i hatted, and liu fisdoc tilkcn by a Sapper ami laid paraJIel to Itie 
white line, and at 18 Inchea from It j the nett tnan fl« op, and the same w done «ah 
regard to Im faicine, and to on till the whole are ptaced, every man in iiicce«iotv 
sitting down on hU fatcine, nhtch tlm* marks the Jengtli of trench allotted to each. 

There must be no warfring, or chance Ineurrcrl of tnbicadmg the covering or 
working parties to their preose points in the siearctt ilircction, and by that which is 
most dear of ohstruclionsr if at ail necessary, men with dark lanlbomi wiJI be fired 
at particular points, cssentul for obtaining the proper direction 
I Ahthorns for this purpose miy be fired or hung on a due of tia or wood, to form 
a screen OR the aide of the gamson, and matt only be intrusted to a N C.OfScerof 
Sappers, or some man who «n be IhoreaghJy slepended apoa fae ttadtitet* tad 
isteiiigencti to pmeot tls being observed by the roemy. The light ihouid be small, 
and not allowed to strike on any nrar object 
Mlien the u/tolt are placed by ell Ibe Ungvdes, and not till then, Ibe word Is passed, 
or some signil given, (ifist canoot be perceived by the garrison ) to eommeoee work, 
wliicb {i (iieit to be pushed on vigorautiy; but, tf lUll UDdiscovercd by the enemy, 
with as little noise as possible. 

Should no tricing faselnes be employed, the proceeding is tamed on in the same 
form { but other means must be adopted for pbcing the men at a proper distanee 
asuoder. 

The first night's work It necessarily • short one s suppose the etcarstioa actaally 
to eomsnenee «t nine or ten o'clock of a Sommer's night, t there wiU be probably fire 
or lur hours aradible in the dark, and about three more after dawn 
It is usual to anticipate but a small portion of work to be executed on this first 
night , each workman haviDg 5 feet od length of trench, and the given depth of 3 feet 
to exenvate, only 4 feet in width is the qaantily laid down as reasonable lo expect, 
being less than 2} cubic yanis. This should be considered as the very minimum, 
even m unfavounsble sods, (not beio^ rock or swamp,) or wJien the weather u par- 
ticularly had, or the party under serious iniemiption from the enemy i it is a very 
tnSing amount of work for a man to execute, snd half of it will be done by him 
voluntarily witbia the first hour, in order to gaia cover,— so smali a result leads lo 
the space obtained being most eonfiaed, and wcouTenieot to conlaia the guard as 
well as the workmen in the morning, tiesides that many other advantages would anse 
from greater energy in the first night’s work 
Indeed, >t is on record that the excavalioR for pinllel and approach is frequently 
completed dunog the first night, leaving only the shaping aod putting banquettes for 
the next party. 


• In Foretfn Semes* » t ght-eolourea rape U onullr employed , »l>«« t»pe, « loBf •»?* ef 

lioen ha«c»r of from 1 to Sinclieibn)»a a*e*«4«««rSerTic*,l» pwwroluly compicnoui in tkfl 

eftsV, reiry portable ossUy procured nod msw^ed, may hs ocrswnoslly ****11, w«bed t^d n*cd 
»e»u> lod 1* eomidercd »!togclh« preferable 

f Latitude 
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In reference to Siege tnd Field vorks, the qoalitj of (he toil is lometiraes dirided 
Into three cla*scs 

1 Light, enil to be svorked mth the spade and iliorel alone 

2 Peqiiinng one pickaxe to trvo thoreli 

3 llequinng one pickaxe to each shorct, vlueh ma^ be deemed the hardest, 
not including rock or large boulder atones 

The third case, conseqnently, would require double the number of men to execute 
any giren quanlitp of trench-work that the first would, or at given distances asunder 
the men would do half the amount of excavation- 

A man working hj da; for ten houra conld excavate In the light toil, and throw out 
earth with the ahovel in such a trench, to the amount of about 10 or 12 cubic vards 
A eompittt parallfl 10 feet wide hjr 3 deep, at the length of 5 feet per man, would 
he less than half that quantity, that is, little exceeding 5} cubic yards, and should be 
done With tolerable ease in light soil during the first night , or, in more difhcult soils 
requinng occasional use of the pickaxe, 8 feet in width (under 4 } cubic yards) might 
be completed 

iKher of these quantities, therefore, according to circumstances, might be expected 
for the first night's work, except in peculiar cases of difllcullv 

During the night, and particularly just before perfect daybgbt, the men must clear 
away the upper atep of the baaqaette or herra of 18 iocbes m froot of the erearated 
line, and lower the top of the parapet, throwing the itufT in both cases well to the 
front, in order to leave space for the earth tabs^ueolly to be excavated, without the 
necessity m the day of exposing the workmen to the enemy’s fire 
All these trrangements will be much easier, and the entire operation more readily 
end cheerfully performed, if the whole of the troops understand thoroughly, by pre 
TiODS practice, what is required, aod what is its utility 
Desidea the precise number of workmen calculated to fill up (he entire ipace, there 
it alwavs added a good reserve (about ^)(o allow for any deficiencies when laid out, 
and for casualties, Ac , and even should (bat reserve not suffice, the General Officer 
commanding in the trenches orders out whet may be necessary from the pickets, in 
reserve, in camp 

The working parties are laid out from (he front, that is. along the parallel first, and 
thence to the rear along the approaches, to (bat am deficiency may effect the rear 
aod part most distant from the enemy, where it is easier to be provided for 

It must be expected that there will be venous spots and places to cross that will 
present more difficulty aod require more skill to complete than the rest 

1 ^Vater-courses aod drams these must not be interrupted, and will require 
pipes or openings made up of plankiog or other means to leave a free passage , 
otherwise, it will be necessary to open them subsequently with much labour end 
difficulty 

2 Hard roadways, perhaps paved 

3 Buildings, walls, ditches, shruhhenes or trees, &e , &c , &c 

To all such places a few Sappers, or of the regular men attached to them, should 
be appointed, who will be properly provided with means, and wdl understand how to 
complete the line over such obstacles Where (he entire of the soil is of rock or bad 
swamp. It may be deemed impracticable to carry ou siege operations over it, m front 
of a garrison of any power Such ground may be passed, and even batteries con- 
structed on it,* by the necessary extra earth or matenoli brought from the nearest or 


* A fouadat OD of t*o crossed courses 
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most pfintenlrni j We, If jl.it j-jrl of At oi*rat,on I e of iniill extent } to vmt, ti,e 
trench m»y (ic vt{<Jcnc«l t.lifn Jrj tU cantiW be olitamcil 
The Oenwa) Jn fomroaml pf tl»t Ire ncbf», intl tbe Cuari], taVc llie duty for twenty- 
four baiiM, and arc lehcxcif at m»ti day , tU Gward b^-ins fumhhcl by t «tiIion$, if 
not by bri^dei 

Tlie worlinj partr take the duly for twclee fxsun. and art telicted tituaHy at 
Cam awl 0 p « } tl»c duty ihoul 1 be ).y comi'sntra at lca»t, but Utter by reji* 
lucntu in neillier ca«c by mere mCxcti dc<acfimcn(< ff the bexiejms force be 
•ttonj enough in f rorortion to the eirge rrorb to be «e<ruf«! a more frequent relief 
ofworUny partin woull tend to the more rapid compfetion of the work, but the 
arransementr ehoiild l>e toch ai to gite tbc troop at Jeaat three penod* out of the 
trenches, for one in 

The EngiocCM, Sapper*, and men atiatbfrl.fhnnl lhate three relief* In the tweaty- 
fonr hour*, and at difTcrenl pnod* from the wotilng parlie* , but they *njl }>e weJf 
off If tlicy are in latScient nu^nUr to bare aot more than one In four tour* la the 
trenches 

\Vlien worVliig parties ire tasked, they shnuldbc di»mi»*ed tcrupnloosly a* »oon at 
the lath is cotnpUtedj and tnote work wdl be oblainnl. and with more alientr and 
•atiifactiOR to the men by thl* ino<le, than by keeping them hngcnng oter the work 
for twtlre hnun There is alto a great adeantage in getting the work clear of these 
men for aome time before the new party come* lat mh intrml ismott ntefullyem- 
]>loyeil by the Sapper* and their atuttants la arranging (he tools and work, and 
sdjutiBg or completing any part that loav be a little irrrgulu, deficieaf, or eipoaed 
this Is so detinble, that when tho neo work ccen tf time, it b well to collect and 
retire them a ftiU half hour before the amratofthenew party 
It the working parties hare their tnns. and form part of the iire&gth of tbe force 
hr ntiiiing aortic#, they must not l*e dismissed /rem fie (meAet alfojtfUer, ttU 
relieted, but will he in that case only withdrawn from the work 
}b eaatf of relief* or generally of parties meet ng on any ireoont u the (reoches, 
the out going party iuTinablv halts, aod lets the lo-eoinmg pas* 

Should the opening of the trenches be dcodedly discovered even early in the ereu 
log, and a beary fire directed upon It, U can still be forced on by discipline and ipint, 
and without so much loss as might be eipeded. 

The same precautions must »till bo taken br the Engineer* to insure correct 
positions and line*, and in bnaging the partie* up. The only diTerence m the 
arrangements will be, that under such fire the workmen commence, eacb mao as soon 
as placcii, in order tliat he may be sooner undw cover 
The result of such a night, however, wiffCe some inaecuracic*. anifsooicpaTiViaj. 
perfectly completed f~rescrTC# wil! tbeo come more particularly into service, and 
there will be more need for the ad^ustroent* applied hj the Sippen and assutanfa 
In order to reduce the amount of duty, and the narober of men in the trenches, it 
rs the generai wstom now to make the working parties take their anus and aecoutre- 
nieots,* so as to make up with the guard the necessary aumber to resist sortie* It 
IS attended however, with many inconvenience* The arms and accoutrements are a 
great incumbrance to them, and being laid on the reverse of the trench, arc liable to 
be injured j— m case of a sortie or alarm »t « not easy to get these men collected and 
in order, they become mixed with the guard, aod beo« anses confusion, nor are 
they easily brought back to the work 

At all events, however, it is particularly desirable that the parties who first break 


Tbeir luspsavks are left lo esmp 
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proiinil not taVe tlicir inni they Iutc each tno intrenching looli, and 

perhaps a fasane, to carry ; Dietrfore aytlematic etertions arc required from tlicm ; 
and it is unusual at that periwl to he opposed li/ any great sortie 

It would be less ineonTcnient for the snomiiig relief to be armed, as they will hare 
few, if aoT, toots or stores to carry, they can also take better care of tlieir arms, and 
may be more likely to want them during the ensuing day 

aoRTirs 

In ordinary Sieges, Sorties in much force, made upon the approaehes when not less 
than 2S0 yards distant,-— that is, up to the second parallel and its hattenes, or farther, 
— can seldom be tery injunoiis to besiegers, unless llie latter arc guilty of great 
neglect or want of caution, or hire very imperfect means of protrcling themsetres 

The garrison In making a lortie has one adrantage, namely, the shortness of the 
distance to be passed between the drat alarm, and being in contact with (he enemy, 

10 that if the besiegen are negligent, It partakes of a surprise , but that adrantige is 
to lie neutralized by the troops m the trenches being taught alwajs to etpcct such an 
attack at any moment, and the measures to be adopted being thoroughly understood 

After the French had made one or two sorties at St Sebastian with some lucccis 

011 a parallel at about 200 yards distance, the Guard in the exposed part of it were 
made during the night to sit on the rererse of the trench willi (beir arms in their 
hands, in expectation of the next, and under instroclions to charge the enemy tlis 
instant they should be seen on the parapet. This accordingly took place, and it was 
dnren in at once without an attempt at a struggle, and was the last attempt of the 
kind 

The Sortie Is also considered (o hare an adrantage in being coTcrrd by (he Uro 
from the place, but sf it he advanced to any disisnee from the works, it will 
probably suffer more loss in rctmng to them, than the besiegers will from the 
artillery of the garrison 

The disadrantages of (he troops making (be Sortie arc— 

1 Tiiat they necessarily attack a superior force, probably very superior i the 
ordinary rule is. that the Guard of the trenches should be equal to three fourths 
of the garrison , it is icldoni, if ever, that a sortie will be of any tlnng like that 
proportion, and (he far greater number of comparatirely small force 

2 That they ore under the moral impression that definitively they will he 
forced to retire , and the only question being wAeis that is to take place, they 
must be Inclined to yield to the first spirited attack made on them 

3 In retiring, which it must cone to, and occcssanly in some confusion, (he 
exposure and consequent loss must be heavy 

4 Every loss to the garrison is Irrepandle, whereas the supply for the 
trenches IS, as it were, inexliauslible, In other words, the advantage would be 
with the besiegers in the loss of man for man witb the garrison 

It would of course be of vast importance to tlic garrison if by sortie it could 
obtain possession, ereo for a short period, of any of tlie armed batteries of the 
attack , but such an adraotage is not to be antiap^cd, unless occasionally, perhaps, 
10 sieges of very large places 

The principal efforts are made upon unfinished portions of work, and the success 
will be more hkely to be effective, if such unfinished part la extensive, and conse- 
quently farther removed from support 

A very short possession of parts of (be trenebes, hoed with gabions, may cause 
much trouble, tune, and casualties to the besiegen the gabions being overturned 
into the trench, and partially cut, ate extremely difficult of removal, thus adding 
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rampart of (he *ame Each of these battenes mast liave its covered approach from 
the parallel) and its expense magazines * 

They are usually commenced on the night succeeding that of establishing the 
parallel, and will require great care la heisg laid out la the proper direction, to pro- 
duce the proper effect, which in worls well defiladed t» not always an easy operation 
Should the nature of the works of attack and of the ground admit of these batteries 
being applicable and efficient as the trendies adsaoM, instead of its being required to 
establish others in front of the second parallel, it will be very advantageous 

1. Decause the work is earlier and more easilv executed. 

2 The bnttenes more easily supplied with ammunition and every necessary 

3 The distance is a favourable one for the puipose 

4 The Gunners less liable to casualties 

5 The batteries more retired, and consequently more secure from sorties 
Prom the penod of occupation of the first parallel, every opportunity is taken by 

night or day of pushing on the zigzag approaches towards the next 
The principal requisites of these zigzags are — 

1. To be quite clear from exposure to any degree of enfilade fire from tbefortress 

2 To be confined between converging lines, that mil not mask the fire of the 
batteries in tbcir rear 

They are directed on the line of the capital oftbe work which they are approaching, 
and the converging lines, above referred to, mil be comprehended between tlie sshent 
angle of the w ork, and points on the first parallel, about 70 yards on each side of the 
prolengatiOQ of the capital 

SECOND DARAU-CU 

The Second Parallel, under ordinary cireumslaoces, is constructed at about 300 
yards from the covert way, and is opened under sinnlar arrangements as described 
for the first, for even at that distance its estabbsbmeot can be enforced without touch 
lost t hut as the fire of the gamson is more efl'ectivc, it is desirable to use gabions 
for it, if possible, and the ivockmen usually begin (o cover themselves as soon as each 
is respectively placed 

The approaches from the works in tbe rear must be undertaken iimaltsDeonsly 
Should batteries against the defences be necessarily attached to the second patalle , 
they will be also about SO yards m front of it. and as described for those in rear 
It may be observed, that in general, in proportion as the works of Attack become 
nearer, the attention of the gamson is so much called to them, that, added to the 
effect of the fire on the defences, great liberties can be taken in the rear , thus, when 
the besiegers arc on tbe glacis, liltlc or no notice will be taken ol any ordinary prO' 
ceedmgs about the first or second parallel, or tbeir approaches 
As the works advance, some means will be required to keep in order and repair tbe 
earlier works, but they will be small, their thorough drainage should be aliravs 
attended to 

ON THE MEANS or REDUCING THE OEKNCES AMD 8CBDPIVO THE FIRE Or 
THE TUiCt 

The works of Attack cannot he earned on nearer than 200 yards of a fortress or 
fort of the least consideration, nnless means are employed to keep down or greatly 
reduce its fire 

Nor can the storm of a breach, on which s flanking fire can be brought, be attempted 
without great ruk of failure, and almost certainty of very heavy loss 


s«e artiele ‘Battery ‘ 
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llencc llic cause for rc'lucing lliesc meaps of defence : and It is well to advert to 
these pnncii'Ies, because where the neccssilj does not esiit, the fonnahty of the ope- 
ration may be dispensed with 

There was a linking {nstance of tlui In the iicge of Ciudad Itodngo, in Janaary 
1812 

The part of the fortress attacked consisted of a reretted bnc of ramparts, aur- 
roundcit hv a revetted fausse hraie, with a ditch aiulccey tow counterscarp, the wliole 
unflanked, and the two escarps seen nearly to the foot, from a height within 500 and 
COO yards distance 

The lime that could be given to the ai^, before a reliering army might be brought 
to raise it, was short 

Tlie project was accordmelj to effect a practicable breach by a powerful artillery 
from the height, and then to itorm at once, withoat approaching step by step in the 
more ordinary manner. 

Twcnlv 111* 21 pounders were accordingly placed in batfefy for the purpose, and 
proceeded unremittinglv m the work of breaching vilhout paying any allenhon to Ihf 
fre of tht place, whieli had a good gamson and was well provided with artillery 

The French Engineers remarked upon the aingulanty of tins proceeding, but it was 
founded on good principles 

The fire of Die gamson could not check the operation of breaching 

It was not the intention to carry the works of Attack very near the place , although 
dunng the operation, a small parallel was, with evertion and some difficulty, con- 
structed on a lower inters eoing heigbl. to withiii about 200 yards and tht brtaeJm 
sew nalfanlfd, eoniequently, according to the project adopfed, there was po 
absolute necessity for opposing the Are of the place, and any means applied to it 
would have been a reduction of those for the more urgent object of breeching 

The above is a very rare case, anting from defective fortification and the pressure 
for time 

Under all ordinary circumstances of sieges it u necessary to pay great attention to 
the reduction of the fire of the place , and, generally speaking the result of a siege 
operation, as regards certainty of success, amount of loss sustained, and time engaged 
ID the undertaking, will be dependent upon the efficiency of the means employed for 
this purpose If they are abundant, and skilfully managed, the Engineers progress 
will be rapid and easy, by day as well as by night, but it may be understood bow 
effective the fire of the besiegers ought to be, when it is brought to mind that the 
fire <f the hghlett piece of artillery on the heed of a Sap uM effectually etop tie 
progrets during daylight 

The means employed for redaeing the fire of the place are— 

1 Enfilading the several line* of rampart and covert way from guns or mortars 

2 Iticochet combined with cofflade 

3 Direct fire of artillery to rmn the parapets 

4 Musketry brought to bear upon the embrasures 

5 Pierriers, or stone mortars, and royal, as well as Coehorn mortars (5J and 

4J inches), when very near 

1 Enfilade 

A bne eiposed to be enfiladed by guns at full charges, within moderate range, can. 
sot be deemed tenable , hence one of the eaihest improvements in fortification was 


* The niunber vuwd (ran tweut; tbiecSt pounders ud two IS-pouaders< to Uurt; 21 poonders 
sod two IS pounders — £il Im 
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to conUnirt {hr worl* lo s« |o Irf df/hM i|iai 1«, lo »fraiicr«J »t {Iu{ Jhejr ifllfriof 
ihoiiM not f>r tern: Ihui ihrjr tirrc j>n)teetril (nm thot, tmuJ \j?/haa Jarenf^'l Ihe 
niotlc of f (Trding the oJ ject > r rin>ebet 

No protection ttrmteil, hotittrt.igajiul ».e eTeet* of enfiJaU from mortan, 
either then or tuh'e'juenti/ hp the tntcnof, which were contmed to theeh the 
ricochet 

The ntlMe hy mortan ai^ainil iinrorereil luiterJei i* tery deifnielire, 

Mlirrc frotili arc well nncreij, an rntiLuliii^ laltery » cotiJtructeJ i^jnst each 
fare nrSani, Ac, reijiuriii^ l« iiiencrr) 

Circtinutaiicf* telJom occur of the wItoTe front heinj? to enielopcJ by the trend ft 
•I to flifmit of enflfading it prneraHyj hat eotneiisiet they are to, aod a coosideral le 
a liantairr therei y aTonIe L 

Such a portion commcinly occur* from the oppotite hanV of a titrr to that on 
which the 1 lace Jt tltuatei), where I ■Itcriei arc con«ir«eteil to laXe the entire front 
pcneraily by enCiaile, amt man* of lit linej, cocterinentty, at iIiTerent tngict in 
rcrcae 

If not only thU ailranta^roui pontion can be (aineJ, bat they ran aito he pUcetl 
upon heijbli from whence the Interior of the worXi r*o he irm aJihouch eren at 
tery Ion; raiisn, lUeh at 1200 or l500 yanlt, at at St< Sehattua In 5pa:a, the 
ailtanii^ it icry greatly inereued 

2 SinfhtI 

ftarerjrfonnnlahleipp'icitionofaftiHcrya^ainit onforereJIinff Erentnren» 
afford but an imperfect protection aftiott it The thot nun thnr intenor ans>e*, 
am] the e)|Ios!oni of the thelli iit thetn act at to many mmet of destruction, and at 
tiler are tlireetnl in enfilade, there are few of either l“l what tale effect 

Vicochet prsciice, I owerer, it one of perhaps the ^reafftt Dictt* In the Senice of 
Artillerr, and cannot l>e too ciueh prtriitc<l it It the more ihfileull to re^ulaie «\th 
preation, ai Ih* aetutl courte of the thot or ihcll in itnlm; the object can learcely 
be perce/red, and requirei a combmaHon of accurate direction elerttnjn. tail charge 
of powder, that can only he worled efflaenUy b* well eaerrutd Cuneert. 


3 J7irrc/ J!re of ArtiUrry la ntin the Partipflt 

Hr the end of a tlr^r, the paiapett on the confined portion of the front lubject to 
tile last efforts will be cjuite ruined hr the ihrect and enfiladmo fire of ihot and 
thetli For tint iLrect fire, the nearer the batfenea are to the place the better 
Mhen direct fire afonc ii emi foycil against the gunt and defence* of the fortress 
they will never be entlrelr rcduceil, eicCpt In small confined positions, such a* a 
ain-'Je fia&l, and by a powerful and constant fire on it from a very short duianee 

4 ^Iu$lelry 

-fc* io bear on the etn- 

, , • ,f . tO yards, the fire of 


, being of ol4 tew* 

ttroction, without silietit outwotl*. Iliflemen, Light Irnojs oi men of the Line 
acting « *vith, were ftequetitly dispersed at tome distance m front of the parallels, 
in stoall pita dug hy themselrei. and }jy ihar fire Upt down the artillery of the place 
aufficiently io enable (he approachet to be earned very close, without employing 
artillery fof which there was a great deficiency) against the defences 
Tbw IS n sulyect of boast, and a fiur one, of the French Engineers 
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Although mu'Vclry fire liM been frcquenllyTery elTretne, and may be lo again, i{ 
can hardly be relied ou nith any certainty, as it srould appear that many expedients 
ID ght be used to screen the Ounners from its effect, sthilc the guns are at the same 
lime actn ely serred If thr* had ereii a ilicet of linen before the embrasures, so as 
to conceal the guns from ticit, there must l>e an enormous expenditure of ammunition 
to Veep them conslantir from being sersed ‘Hatter),’ Plate II fig C, where 

a hanging mantlet to an embrasure is gisen ) The troops employed for finng parties 
in the trenehes are usually protected from the musketry of the garrison by sand bag 
loopholes along the parapets 

There is usually a very great expenditure of musket ammunition at a siege , in some 
cases there may be ready means for the supply, but in others there may not, and at 
all erents, tratle, uhieh it frequently amounts to, is improper 

When parties are rtquireil to keep down the fire of the place, it should not be by 
posting them m large nunibcn Indiscnminalelr in ao) situation, to fire at random , 
but by an adequate number of atcady selected men, if possible good stmts placed m 
the most tdtanced and fatourable points, coserrd by loopholes of sand bags, fas- 
cines, and nexer firing but xxith a precise object and steady atm after loading 
they frequently lease tbe musket pointed, and watch for Hie next fasourable opportii 
city to fire 

A small quantity of ammunition employed in this wav will bare a great effect, 
cause many losses to the enemy, and very much reduce hit fire. 

S Piemen or Slant }forl»rt end Coehornt, t)X 
Fiemers are noticed in all xrorks on Altock as an accessory, but (here may be 
lone doubt as to any effect being produced from them commensuraic with the 
means required for their carnage, tbeir semee, and tbe narroxr bmits in xxhieh they 
can be placed, nor mil the proper raalenals for supplying them be easy to procure in 
many localities 

Small mortars, such as the fii and -I finches,* are certainly very useful, particularly 
if employed in considerable oumliers , (hey are very easy of carnage, easy to supply, 
and can be placed anvxrhere their shells, poured into confioed spaces, such as the 
outworks of fortresses, must be very powerful in preventing any stroog occupation or 
demousfation from tbe works 

As above remarked, everyllimg (hat is to lead to a rapid and successful progress 
of a liege will depend upon the adequacy of tbe means employed for reducing the 
defences, and tbe energy and skill with which they shall be used. 

Kliere they are well and effieieatiy applied, it is easy to conceive tbe state of tbe 
works comprebended within the front of Attack, ploughed up incessantly and in every 
direction by shot and shell, — not a place from whence a View can scarcely be taken 
from the parapet with impunity, the moral effect on the troops must be depressing 
onproceefiiiigto do dotv in lue^ atetfoe, from the comparative qmet and security oi 
tbe rest of (he garrison , considenng that it u not to a fair equal combat, which 
never fails to arouse tbe energies of (be soldier, but to witness a gradual and dis- 
couraging diminution of their resources and hopes 

Exen among the Officers and Commanden it will require men of peculiar energy to 
use very active exertions to see that every possible means of prolougiug the defence 


* la ttie an cle Art Uery tfajor Gannal hem a aa^fCxta the introduct on of 61 brait mortars 
(now that tha 32 pounder hovilaer la estahliahcd ) u aupenor to tbe s) and mortar though itiU 
of a • tc to be rontenlentlj poclib e 


^OL. I. 


ATTAOC OF FOnTRR«^r*t. 


OS 

!.<• (n ftftt pin. Any or nr,lr„ ti,, 4,,^ 

of cTcn k »n.»!l ouWod m*j U tffy lojnftotn to tl.e lirffur/". 

-rninft »A«\i(ru 

After tlir Sernn.l I'trilM. «hit t». i»UWn jf «pnv,] to t he^ry drr, 

Jnclu Itn- ynj-r nn.! iti«>Velfy from \\,t jcvtlwo, \^e <,( tSc nn re* 

foti^re W/urty./l.j'nteiiMTr tunnhaorom Wtkir,; of groonj} J{ J« rrpn?^t«f 
•rmilmstft il.*- Anfne of o}i*»ntmii w>«trj •VtiMtr iho jnMiOT) \^ ^•^anlTr.^tntae- 
ifiate *i{t»n\jgft it Ailrn of it, panicvUtiy If? lit lay out loorc or Int ettemlr*! 
hnet ef ant) to »ei n^rlmen to iSp Ihrro ti tfrry epportnmty • (0 iMj loin- 

r«f, otpertstly at froni 100 to 5M jard«.thr notk ii i„oflt arteWatei). 

WiUr »!* firt of the j')ar« U animate), the opennoB eat* Mity pwr?.) by the f,iU 
Sap, M from at tnany itfaiU at pmtibtei »l«eft ttry near, lay iO or 60 yanJtof the 
eoeert.way, It ]t priF^rtWe that t)>o i)o1y mourro n,H u »>y llir Sap, dunn? the 
day i liut at Ti5«ht, ft to then. thetotiRl peotntily he Rianj opportuoitin ef ailTincitiJ 
at pe rirwlt py the Fyin:? Sip. 

A nnh) 1‘araftel i* tnnaHt ronttniMetf at afmnt the foot of (he yUni, the teanr 
the )«rttfri irt'l »»ih*f^'iejiity, |temJ patalleU for JnirMtirdiite •opportt, aaA rtTaner* 
de iTapfir^, to fraln a Cre into the (oittt>«*yt and eren a Foarth 

I’artUeJ — il) arfoniifig to the {»*»« that thehnir^J art fnahJr«l to pot forth in their 
defence, nhieh bowetcr nu'i t« ctry otntinate.apd the artillery metM of theboiirfm 
liteftirteni, io render the two Utl mourm nfcr»ur 7 i porticulariy the caralten de 
IftnehiV, nljtfli are tery troo* lerome to enortrort. 

Tiie nature and potition of thrte aricrai nrotVt «iU be beat aetn on the ucetn* 
panjtne diaseama. TUte If. Ajv 1, 3. 

M lieu the approarliea are on the gUria. the enhUdmg batlenea become aery much 
xi)a«bed. ontireiy an «a tejarja thelf effect on the coeert.way { end iml«i the artillery 
be eery eidy lened, ere n on the face* and (UnVa of the «otVa eiithin the ditch. 

At tiirt time firmert, Iionitteea, aad the itsal) mortan are eitabhahet! m the 
adrsnred trorlia * to art aa aubatilotet. 

The effect of tlu» dungc of tyitm, howtaer, grorrilly laaoun tor a time the 
hesirgcil in mablng renewed rfforta to oppose the pregrwa of the Attach. 

rortiotis of (he Tlurd I'arallei are prepaml with steps to enable the troops to 
marrfi out ia order, when repaired, either for attacViDj; any worV, or to oppojc 
sorties I'Ute {{• f » 3- 

lormcrtj, the ctownws of the crest of the gUos wai genCrtHy forced under a 
henry fnt trWft the jSTSww, *r«t at a great low. aad was then the wosi deUette tmt 
uncertain operation of the siege; hot thia liar been since sopenctled I 0 the woiti 
cffi'cfive cmidoymcnt of artillery, winch cpaWcs it to Iw gamed hy the Sap, and with- 
out eren much delay, (he oiisa of shot and shells droppedioto the co\ert-w«ydunng 
the progrcis of the atrge effectually rwmmg the inlenor palisading or other thght 


faces of the wotVs, and countccbiKcnca to destroy the parapets 01 me uanas. «e cou- 
atnicted along the crest of the glact* 

In some cases. 'Khere the escarps cannot be seen from that position low enough for 


• tl»trenelim»nw of wdl». w ef m'atit lure light pios brought agoiiwl thtm. or 

pMh«j« *ten brsTT tocV««. *o as lohuUn «i*ir irl«et«»n wbrr ‘ioo rouUb* by »wunj 

to put vte aeary gufls m 6.>(le»f 
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l<TT*fliinp Ji ii Ti«Yn»r» to coft«tnirt the iMImrt for th»t pcrpMC In tlic cnrert- 
«ir, tn operation altrn Ir I «i(h rnorf diF'ruItj’, tn I Ira ting to llie irtillrrj bring In 
a morr ronfinr«I iw»tition. an I mnrr ri{w»ril to furrr fmni alirtli 

Ponng i!f limr of ronlnirtin* anil olitalBleg tfrrt from tbr*c batlrne*, tbe 
patugra do* n to and arto«i tbe «1 tch art nidr 

Tl>r wnmnnlraiionato ll e it ttb may 1* made fit! rr by lloningdntm ibe conn- 
tmrarp nail and forming rampi i1oiin,*~or hr gaUerlrf from the giant down to Ibe 
Irrrl of tbr ct trb, tna ’e on tbe atitem rtplainH unlrr the bral of *'tinri,’ or if 
there arr n.^'etml tiirint an 1 time, Imthmglit he 1 tople I.— IhegiJIenciforortlinary 
amirecf l! e Sappera and j mgrei'itenorl aniltlieopen ratnpt for itorming parlir* 
Wirre It li neretiary tn maVe Irxlgrnieiti an ! halirnr* on tbe hrctcbri of out- 
norVt. tbe paitage arrnti tbe ditch ard up tbe lireach It earned on by Sap, full or 
(lung, aerordiBg to eirromtlanen 

Tlioagh the tmirgrra are. In ibrte taller opmiiont, adrannng In ronfinni tpacet, 
and nilh narrow frontt and little rorcr. itiH their |>>>tilion it to coeimandmg from 
tbeerrit oft) egUnt, the rotrn uaT.andIheoutworVi —at in laeersiion they breome 
pottetteil ofibem, an 1 the gimwin of each work alliel.n! rantecutirely — to confinnt 
fur ipare, and either an weak In nuRit>m, or If Mherwite, lo eipoied to Ibe rertieal 
fire, while timely iupport it lo diAeult lo be giten them, that the reault la ututlly a 
^oeition merely of time. 

The patuget aeroit wet iLlehea mott be ma le by filliog ibera cp for the neenfaiy 
«i I h lad height, the niblith from the Wachea and from Ibe rommaniettioni 
down to tbe diteh teodmg towirdt them tbemt it either of faannea or earth 
VTiere there are renalng atrearaa throogh a diith it will be nfeeiaary to leare 
iDflnent openlngi for the current by a conaecting tmtle bridge , or perhap* iide 
chanaeU may be poi«iMe. (o alTord aaother eoune for Ibe itrtaa * 

According to (be ordinary no<l«re lyitem of Altaek. it ii itldom that any Axaults 
are made Ihia tbe fioal one for liUog the place, bat Ibe breaches are luccessirely 
occBpied, and lodgementi ma<le on them by tbe Sap 
The csceptioni are, where a work being once taken la irrecorcrahle, such ai 
enclosed detached redouliti, or oulworki, which can be assaulted while their com- 
munication with the gsmion ii cut off or rendered loo difficult to be re occupied 
In tbe first cue, Ibe rciloubi li, as regards the effecli of an Assault, reducnl to its 
own isolated meani , in the second, tlie possession of the work mil be in tl c hands 
of that one of tbe contending parties wbieh bastbe euiest communication to it thus 
an outwork that is under the fire of tbe place, and not breached cannot be held by 
tbe besieger, nor can one that is breaebeil, and without an Intreucbment perfectly 
closed against a coup de mam, be held by the garrison 

An intrenchment conoceied with Ibe parapet of a work is no secuntr against an 
assault, as it will be turned by (be parapet, and its garrison driven out with loss 
It does not follow, that because an outwork it taken by assault, that it will con 
tinoe to be occupied uoder the fire of tbe place, the ob;eet will be to drive the 
gamson m from the immediate propinquity, while Ibe communication to tbe work, 
and lodgement on it, shall be made teenre 
Tbe final Storming of the Fortress takes place when the breaebrs are practicable, 
aod there are no obstacles left that can, tn the judgment of the besieger, present lus 
masses of troops penetrating completel) into the place 

The usembliog situations for the slonning parties and supports are arranged, and 


• Colonel It iDcbard • iDfsBlrT Pontoons nast Bov be the resource for cross a; vet ditches 
—Ed tort 
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be emploml in erery part. Any wcaVncw «r neglect on the part pf tie OWw lo 
of tN«n a »maU vrii^atV may be very iojunows to the defence. 

rB|n» PAStLLEC.. 

WtM UiC Second Vata.\\t\. that U, '«rtbm 3Wl yards, tf exposed to 4 lieaey Brf, 
hdathns grape and musketry from ll» gamjon, the iw^rci* of tlic trendiri can no 
Ajojer fte/Becfif 6 y exteovre aimuUancona breaking of ground; it u then regulated 
according to tlic degree of Oppoaition tnaile whenevee the gacrivKi it inactive, isime- 
diate adrantage >s taken of «, pnriicteWly by night, to lay out more or W» extended 
fines of gabions, and to set trorVmen to «y them at etcry opportunity s in this man- 
ner, especially at from lOO to Stm yards, the work u much accelerated. 

V hde the fire of the place fa animated, the operation can only proceed by the full 
Sap, but from as tnaoy heads as possible • when Tery near, »ay SO or 60 yards of the 
cosert way, It IS probable that the only rcsouKc will he by the full Sap, dimng the 
day : hnl at night, even then, there Wjh probably he many ppportunilles of adrancm^ 
at periods by the flying Sap 

K Ttnrd Tarallet is nsus'ly constmeted at about the foot of the glacis, the nearer 
the better ; and sulitequcntly, tketm pacaUeU for mtermediite tnpports, and caxnhers 
de tranchee, to gain a fowmoudiuy fire into the eorett-wiy, and eten a Fourth 
Parallel — -aU according to the power that the besieged are enabled to put forth la their 
defence ninrb feowerct mutt be rery obstinate, and the artillery means of the besiegers 
Inefficient, to render tlie two lut resources necessary, psnicularly the caraiiers de 
franchde, which «re rery tnuhlesotne to construct 
The nature and position of these sereral works will he best seen on the tccom. 
pwjiog diagrams Plate U figs. 1, 2 

Wien the approaclies are on the glacis, the enftladjng battenes become eery much 
nulled, entirely so as regards their effect on the corert way , itul unless the artillery 
he tety aMy serced, even on the faces and (Links of the works withia the ditch 
At this tune piemers. howiiiers, and she small mortars are established in the 
adranced works * to act as tubshtules 

The effect of this change of system, however, generally fatoura for a tune the 
besieged in making renewed efforts to oppose the progress of the Attack. 

Portions of the Third Parallel are prepared with steps to enable the troops to 
march out in order, when teiuirtJ, either for attacking any work, or to oppose 
sorties Plate It figs L, 3 

Formerly, the crowning of the exeat of the glacis was generally forced under a 
heavy fire from the garrison, and at a great loas, «d was then the most deheate and 
uncertain operation of the siege, but this has been sioce soperseded by the more 
effectice employment of artillery, which enables it to he gamed by the Sap, and with- 
cut cren wuch delay , the mass of shot and BheHadroppedinto the corert.waydunng 
the progress of the siege effectusMy rumtog the inlenor palisading or other slight 
intrenchment. which may alone esaWe the garrison to owipy the cosert-way «i force, 
and to attempt to hold it obstinateiy. 

The gamsoa being driven from th* coTert-w*y. the breaching batlenei against the 
fwes oftheworks, and counter battenes to destroy the parapets of the flanks, are con- 
structed riong the crest of the glams 

Ju some cases, where the escarps cannot be see* from that position low enough for 


» w gwhare bsW pjo»bn>ugt>i »ir»lr„i»V,em w 

l,»fbap» f’tn h'SYj rocV«*. m *» to bwtea li* r tedattion «*»'*« lisn eouUhe tSeetPil bj *«uog 
to pot tVe betTy goal in bsiKnr 
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lifticJ inf. it U lo conifrert littlrnri for tint fiorp'i^f lo llie COTfft- 

«iT, an r>;>mtion aiirnilr I «iih mnre Alt' ani) Ira Iinf to llie irtillrr; licing {n 
a more cnnfinMl pn>ilion, and mote ripntH lo aatfrr frnm alirtli 

porinp tlie time of ronilnictin* and oMaiaieg efect from thf*« Inttenei, tlie 
pnofft dn«n to and am>«i llie d uh are made 

Tlie rnmmunWtiofn to llm «1 tfli majr W made mll'ff Vy blowing down tlie coun- 
Imc-arp wall and forming nmpi tlo»t»,~of Iit pallerir* from tlie gUrn down lo ihe 
Irtrl tf tlir d tch, made on the iTtlem eaplainetl under Ihe head of * >linri or if 
there are meani and lime, Whm'gtil l>e adopie the galleneaforonlinary 

tfrriee of tl e 5ipprr> and j rngreiwtr work, and the open ratnpt for alnniilng partira. 

MTiere it ii neer-usry to mVe Wgunenia and Lalienri on the hrtachei of out- 
arori^ the paxage aermi the diteh aed op the breach li earned on by Sap. full or 
fj-mg, aerorrfing lo rrcnmilaneea 

Tlioujh the l^tlegera are. In Iheae Utler operation*, ailtincirg in fonfinei! ipacej, 
and With narrow fmnta and little eo»er, aiill their iwxiiloo ii ao eommanding from 
theemlofthe gIani,theetiTert*«raT,andthe outworli,— aainiueceuionlheyheronie 
poiteaaed of them, and the gamvon of each work aitarVed conirculitely,— lo confined 
fir ipaee, and either ao weak In namlien. or if otherwite, lo eipoted to the rerliral 
fire, while limtlj anppQrt i< ao difliruit |« be gtren them, Ibat the reault {$ usually a 
question merely of time. 

The patsaget arrMS wet ditches must be ma le by filling them up for the eecessary 
width aad height, the nihlish from the Wachea and from the eommonleationi 
down to the ditch lending towuiji them : the rest ii either of fucinea or earth 
kMiere there are running itreama through a ditch, it will be nrrefsary to leire 
lodeient openings for the current by • connecting Ireslle.bndget or perhipi aide 
channels mar be possible, to aiTord another course for the iiretQ * 

According to the ordinary nodem ayatem of Attack, it is aeldom that any Aiianiti 
•re made than the final one for taking the place, but the Ireachei are luccessircly 
occupied, and lodgements made on them by the Sap 

The escrptions arc, where a work being once taken it imcorersble, auch as 
enclosed detached rcdoubti, or outworki. which can be assaulted while their com- 
municatioa with the garrison is cot olT or rendered too di%cuU lo be re^occupied 
In the first ea«e, the redoubt is. as regards She ctTccts of an Assault, reduced to its 
own Isolated means , in the second, the possession of the work will be in the hands 
of that one of the contending parties which baa the easiest commumcalion to it thus 
an outwork that is under the fire of the place, and not breached, cannot be held by 
the besieger; nor can one that is breached, and without an lolrenchment perfectly 
closed against a coup de mam, be held by the garrison 

An intrenchment connected with the parapet of a work is no seruntr against an 
assault, as it will be turned by the parapet, and its gtmson driven out with loss 
It does not follow, (list because an ootwork is taken Iiy assault, that it will con- 
tinue to be occupied under the fire of the place, the object will be to dnre the 
garrison in from the immediate piopinqiiity, while the communication to the work, 
and lodgement on it, shall be made secure 
The final Storming of the Fortress takes place when the breaches are practicable, 
and there are no obstacles left that can, la the judgment of the besieger, prevent las 
masses of troops penetrating completely into the place 
The assembling situations for the tionnsng parties and aupports are arranged, and 


• Colonel Rlincbard’s Inranter PodIoou must now be (be resource for CTDiiin; wet dilcbei 
— Eiilon 
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Ike commumcatioiii from them to the Irachet, or po.ntj cl attach, inaiic aatliK 
and good 

As great a fire of artillery as iKtssilile, laitieabrly from mortars, is concentrated on 
the breach and intenor of the work, immediately |>rcccding the assault and as modi as 
practicable during its coatmuance, to derange the means of defence, not only the 
bodies of troops of the gamson, but with the chance of obtaining the premature 
csplosioa of live shells, powder-bagt, Ac, prepared for defence, as occurred at 
St Sebastian 

After the works are gained, and the town, or Interior of the ?ortress opened, the 
storming party and supports are re fonneil, and directed in the manner best csku- 
lated for securing the garrison, or driving them into any citadel or interior liold, <iit 
when the operation must he deemed incomplete 

This IS particularly necessary for bight ^\Uacks, and more especially for the Assault 
of a Fortress by a coup de main 

In the latter ease, if the gamson can rally and repel the assailants, the entire 
object is defeated, as occurred at the •tonwng of Bergen<op Zoom, hy the British 
forces, In 1913 

At all Assaults, the mam body is always accompanied by at least one Officer of En- 
gineers not merely to assist in stimulating the party to actions of Tigour, although they 
usually do not fad in that respect, but to afford the advice to the Officers m command 
which be is enabled to give from his superior knowledge of the Ditiire of fortifica. 
tion, the combioatiOQ of the several works, and generally of the rrsourees of attack 
and defence * , 

It IS usual in Assaults for the advance, (or forlorn hope,) conducted hyihe Engineer, 
to precede the main body by, perhaps, SO paces The support follows the mam body 
at, may he, 100 paces. 

Tins Article hai been wrdteri entirely with reference to the principles of Attack 
of Fortified Places, as they esisled up to the termination of the last great cohliucntal 
wars 

Since then, new and improved systems of fortification have been adopted to rciuedv 
the ascertained defects of the old one* , and several have been, or are now, in course 
of consfmction, which will hereafter recimre an alteration in Siege operations suited 
to the changes in tbeir trace 

These new pnnciples of fortification have notlieen sufficiently daisifiedwanalj red, 
to enable any decided view to be taken of the manner in which it will he evpedicHt 
to attack them. 

^Yhere they are small, it is probable that in removing some dcActs the conitruftor* 
will have fallen into others, of which the besiegers will he able to take adrsnfage 

AMiere the fortresses are large, (whicbUthe more common case,) the very sire, 
when properly gamsoned, rendered »n fortaer day* tf'c sirg* efi them at any time so 
difticult, that It may be reasonably supposed tint tJie eihausting of all the resources 
of the Engineer’s art and the espenditurc of very large sums of money «j«n them, ^ 
wiUbavercndered them almost iropregnaWe. 

At all events these new fortresses wc not common, and fur one that will have to >e 
besieged, there will be twenty on the old systems, and for which the present princi- 
ples of Attack will have to be applied J P B 
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irmil I the litter, by bitting ‘iJieominon ,o bard « io male lus 

.. lenary reel un.frr It. Jflt did «ot Inock Wm bead over brtl,, ,nd get f.d c{ b!m 
t.U0Zf\htT TJiwc main ob^ertn bring kept In new. rrfrjtbmg that would fonduce 
to lecure them hunt be n„.lie<l and earned Info effect. He would therefore arrange 
hii }>Un with the wtmeil cnuHota, and cxrente It w,tlt corretponding ttsour It wtn 
Iks obiiotii, that nJierc It h pricticaWe, lewil real Attafkj, or one l^tulhm and 
artrral faJw cset, wJIJ diiiraet in enemy'. »<(c«e/aBr~ifiTsdc b« forces,— tend to 
ilutarf) Hti .ml ibaVe bt» eonfldcnce,— render bU combinations more pcrrleiing, 
•ml. in short, gite Inm more loa.ltrni] to, with dimrnisbed means of doing It. than if 
one Attack only srcfc made U i« usual, tlierefore, where circtimstaoces pennit. to 
attack letcral jwints at the anme mninent, or In ijuiek icicccsslon To effect thu, the 
columns are formed under the tieareat eoerr that fsa tx found, from whwh tbey 
•dranec wiiJi as much ftlenty ts will Icare the ata/reth when they get to work. 
To rrgiiljte eten this projrtrly it a pomt of no small importance f— for mstance, 
if a column baa any considerable duttnee lo nwre, la the face cf a aroart pep- 
penns fire, and they start at too great a pace, iliey may be brooght to a atan !. 
Kill before they can close with thrir opponent!, an I that too when lie fire upon 
Ihrm, from its dimloitbed distance, is the more deadly The racaos of monog 
}>wer/iil}y ami 9Ki/!ly at Me ta»t muat be prescrrul at alt ereiiti Tbia for- 
ward mosemmi is catered by fjght Infantry, who would halt on tbo ontside of the 
sbteli or oil er ohiUcIe, and whilst the coloasn waa engaged in getting orer it, would 
CRdenTour, by good tieady shooting to aid (be operstioa m keeping down the 
csrmy't (ire, or potting dowa stay orert acts of opposition on the part of the 
defcsilert. It would be a weak proceeshag to permit any of (lie men tn Mr wlumn 
<0 amuse IheiUKtm by Gnng , and, to preecnt disappointment, it might be nplaiced 
lhat they hare much more acnous business to attend to with the bayonet, and tiU 
that is done, they should think of oolhing ebe Any bt tie derufed fetaiire might be 
•0 employed by a few of the leading file* being disposed in fnot for that purpo>e. 
whilst the other* were lying down to corer themsehes, but the mam point thoull 
neter be lost tight of. do time aboidi be wasted upon tt, for the assailants and 
slefendcn, under »uch circumstances, are far from being on equal terms , the former 
bring exposed from lop to toe alt In the opeo, and the latter at the worst would be 
cosered up to their chins 

Tadi column designed for making an AKatk is usually dinJed laio two parts, (bo 
rclatiTC strength of wlileli must be detriroined by the nature of the operatiou —the 
number of the defenders,— and a tram of probabilities too long to be enomemted 


here One party i* for storming the work, and ibfc other » placed m reserve to be 
applied os events tom out, cither to assist In foflowmg up and (.king adrantage of 
success. Of as 'a fneDd In nmj’ to fall back npon.ift cose of disaster The former of 
these pirtics may be again lubdindeU ioto two or more parts, one for the first onset 
Bod the others for support i but Ihi* rfiouU be more tiewmaf than rrrt. The ques- 
tion is, shall we send the wl ole itommg party OB,m one mass, or shall we first t/ar/ 
It m separate dctachmeofs. and then Jet it/nuA as one mas* » V e require the moral 
as well as the physical effect which KOMneas will produce, m order to penetrate the 
enemy's line, but if we can secure tb«c wsential* trhcu sranted, it does not appear 
necessary to expose the support or the firrfcrfthe column, whilst any work is going 
on which the Aead of it, or the real storttwag party, can effect just as well by itself. 
For instance, there would be little good gamed by a vast body of men being halted 
under u close fire, whilst workmen were eng^ in cutting a road for them through 
palisades or an abattis, or whilst the leadsi^filea were rearmg ladders for an escalade 
&c The mwaf e^cf and confidence produced by >i«nsieM wliici! it is most essentia! 
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to ttui)}*, voutil be «(ill retalneil if the Xml of b column could fed uiurcd that it 
tratellcd with its tail on, though it could not see it, and that howeter fast the one 
niight more, the other would he cettain W follows #nJ the phyttcal rffecl ot force 
that IS required for an onset wouh! be equallj secured by the same means, humbers 
arc m either case the chief ingredient ; the only thing to be considered is the proper 
application of them This is confessedly niher a nice jiotnt to manage, and such as 
It IS more rasv to theorize upon than to carry into effect ; but if troops are hand) , and 
are aecustouie<t to work togeihfr, and to be ture of each other ‘in sight and out of 
sight,’ and their efforts are direclcil by the hand of a master, there do not appear 
to be any impossibilities attending its adjustment, at any rale the principle, if true, is 
not falsified because the practice is difficult In bight Attacks, for ctamplc, it is 
especially necessary that all the arrangements should be the simplest possible, — and 
under such circumstances an undivided force wouhl be preferable to risking a mistake 
being made in the administration of separate parts of it 

In carrying out the principle of the storming parly and its support marching 
aeparately, we ought to find that as the leading files of the former became engaged, 
or as the explosion took p'ace which was to blow she barrier to atoms, by which they 
were to enter a work, the supportiog column should be close at their heels, — to add 
their weight to the first shock, — to inspire confidence,— join in the ebeers,— and be 
at hand to rectify anything that might happen to go wrong These little delicacies 
cannot be brought within the precise hmilt of any rule which shall be of general 
application, whether as respects dislsnce,— or time, —or pace,— or anything else. It 
IS the Commander who has the right kind of bead on his shoulders, and an eye that 
is good for something in it,— who can alone apply the principlo, and reguhte them 
on the spot. 

Troops aided by musketry in the manner adrerted to. would plant ladders for 
escalading,— Sappers would cut away palisades,— blow open barriers or gates,— 
make steps in slopes that were too steep to be ascended, or clear away impediments, 
and a steady charge would then lake place Not one man ruaniag at Ibo top of bis 
speed and another after him, — that is not the way to get nd of a set of resolute 
fellows It mnst be a steady charge, or rather a qmet determined rush , the 
whole weight of the column is wanted to make the desired imprcs'ion on the 
adversary’s line , and if it is fnttered away bit by bit, much of the efiect is et- 
pended m individual acts of heroism, which might be more usefully employed 
IVhere several attacks are made, the columns may as well all march on the same 
front, in subdivisions, or a greater or less formation as might be convenient, as it w ill 
make it more difficult for an enemy to estimate numbers, or distinguish the real from 
the false attacks ; and the latter should look and act as if they intended mischief, 
however innocent their designs may be They should also be of such a itrengtii as 
to command respect, m order that they may be in a condition to profit by unfore* 
seen success the number of attacks should therefore be in proportion to the force 
that is to be divided Hovr frequently has it happened, that a false attack which 
would have been considered as too rash and hazardous an enterpnse to he thought of 
seriously for a moment, has been crowned with a success which has equally asto* 
nished fnends and foes, whilst others which have been judiciously planned and orga> 
mzed hare altogether failed I 

It is esptaioed further on, tba^tbe ‘top o’ the raorniog’ it not a bad time for 
making an Assault ; this is ehiefiy becanse the previous movements are concealed by 
the darkness, and the loss is diminished in proportion. For instance, under favour- 
able circumstances, it would be quite possible, aAer dnimg in aii enemy’s pickets the 
preceding evening, secretly to dispose a firing parly close to the ditch on tl e outside 
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' |[0\^ TO OFAL «ITn AH AIIAmS. 

An Aliatlis is probaHy tlie first obstacle a column ssill fall in ssitb, and an avrkirard 
obstruction U is, if it lias been properly mana^l, and the materials base been of 
aufiicient size and ncigbt. In an Attach by anr^inac. an endeavour should be made to 
get round llie tianV of it, and if that ‘sio'ii't do,' the men must try and crawl through 
It in the best manner they can, avoiding any noise, anil forming again as they succeed. 

If the Attack is by open force, and the abattis should prove impenetrable, there is 
no harm in making the attempt to set it on (ire. A few resolute fellows, carrying small 
fagots which have been previously dipped in pitch, and each man provided with a 
‘lighted portfire,' if it is dayAime,— or if they can approach unseen by night, with tome 
other means of setting fire to them,— must rush up from some neighbounng place of 
concealment, covered by a smart fire of musketry, and throwing in their lighted 
fagots, all will soon be in ablaze When that has subsided, and there is no fear of 
the men’s pouches being cvpladeil,thr breach will be practicable, without waiting for 
the hot cinders to cool. This little conflagration would go on under the protection of 
a party , near enough to pres ent any attempt on the part of tbe defenders to estinguisli 
It. If, however, an aliattis is formed of small materials, or if sufficient precautions 
have not been taken to secure it m its place, (that is, if it is a had one,) it will be a 
waste of time to submit to the delay of burning it. in such a case, a party rushing up 
with ropes may tie them to some pnnapal trees, or a big hook fited to a rope or 
pole may be used, and a tree or two may by these means be dragged forcibly out of 
tbe line, or tome handy fellows with good tools nay partially open it, by cutting 
away a few of the small branches, so as to let men get through at ‘ open order.’ 

now TO OVERCOMe OTHER tUrrOIZIEVTS 
If the obstnieiioDS outside a Tost consist of military pits, slakes, or tbe stumps of 
trees, &c , they may he passed at ‘ open order,’ if they cannot be avoided, and the 
columns be re formed as soon as possible Small ditches maybe filled up with fagots 
or bundles of hay,— chesaux>de frize mav be displaced hy mam force, witli a rope ami 
a good pull altogether,— or they may be rut up or blown to pieces with a bag of 
powder, pabsades, or fraises in a ditrb, may be got rid of id a similar manner, — or 
if a party is provided with ladders or plauLs, and the ditches are narrow, these last 
obstructions will frequently offer facilities for constructing temporary bridges for 
passing over them Stockade-nork or palisading may be escaladed with ladders 
brought up in a line under the protection of a firing party, and carried by two or four 
‘ men, according to their length Tlic ladders should be planted as close together as 
they convemenlly can be, and the assailaols should mount them on as extend'd a 


match for any of the ordinary obsinictioos which roiglit oppose their advance, whether 
the attack were made by night or by day, by surprise or by open force 

or ATTACKS BT SUHmiSE 

A Post IS said to be rurpmed when an enemy cither gets into it, or close up to it, 
—by making a false or forced marcli, information of which has been concealed from 
the defenders, either by their own bad look-out, or (heir opponents having been 
favoured by fog or darkness, &c ; or it may be that they have succeeded in quietly 
cutting off some advanced Post, which would have given tbe alarm 
AMien ably planned and earned into cxecuiioB, a surpnse is the best kind of Attack 
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Lftt* i*<* p>i*n ft f'dff ta (U enJrrtikbs vbKhwii 

l*f -ff 4 fprrv'd wifb ft «f ftffrtt ^e(fiu\m tMal ihwffJtrt la 

«a!^t Uv<x jwif 4.<.ua<c w MJwr csJ irt itrttfafft Im «« fL^it 

ftiW. avi I<^4 iJ^iUnf.^!/ |K< r«*i H i^tc fotsyMr fa lk« wetkt 4ri'^n! for 
U«4*f’.c‘*'.— i/lS^ lf*»»{«i ••« f»», iftdfVif »! rt »M mcK better, *-« {//ran leisy 
4<Ycreik Ja^ftuiUt, wbea kb »l ftft l» f*l*j!i>tt», t'lj j*»rt b BM >o util ptarded ftJ 
ttfrff*.— ffe«e ftrc ftlJ *»fj fraipi }»5 eirrunitftBee* lo try eae'# lack at « lorpose 
Jeerrej U *oo} vt a tafyite, ftad ft* a ftetfef I* Lable ia ‘ tmtifj’ wbeo In ibe 
ftf fsiair. Ibr tftt that i* l<.t3 ft^t »nf ia'tAtft/n of bcatiasup • cetgbboor't 
lljf le«». kewr f»tir>le> wwtte.lift detttied.w l*pt la Ijaartaec, 

ftivl «sl4 fhe m<yri«Bi nke* il^ie ctentaa* *« re^tml.jt wouM be^aiia »♦ well fur 
><Wf furs It lo Iw K, leo. Tlie rr^emlte peejurnwo* iberefoee la eoIlcctiBy liJJrn, 
f» |i. Ac »’ ovi I Iw ililrlOnl usdcf foirr ef keiBU far ftoaie irtber dutlnet cf^rition, 
and pUttuble ex«n<* gwea forth «a *il*j *n»prloB« at they whc. 

Among otlirr eo-tJiilrntion*, » wlM l>»« “> l»« den.lcl Iwforcbutd whether the 
Vmt 1. lo Ite hetrl «n«! defenilcl. *h»»W » «ake". »f whether It i» to he Je»frove4 
cr »l«m5onf«l. Jn the fenatt tw, ft temporarr ftspply of ptOTu'ont ftoj ftowaRi. 
tl.>» ihouM he Ihwjjht cf| la the U«er, the ftttJck aaJ ntreat on!/ bare to be 
protiilM (at. 

« inter If the moit fftratinhle time «f the yesr for altcmphas a lutpnse Sratno 
tre ftot M«*Uy «<i rotich oa the *Jfrt la foM weather, »n<J the fon^ nights tnil iJ.e 
•tomis ftnil Afr*. which prftftjl « th»t ftwson. »re all ‘ ftcceswrie* before: the foit.* A 
oiRht when the moon teii Juit before joa wtat to beglo the Altftck is ftdr«aiagMt». 

•s \ht prctloas motement* wUl hwe «H «>* becefit of the light, »DtJ the sueceeams 
dsrknets nifty lerre «n etjutHy good parpose 

Ji I. generally ftdm.tted, that the peep of d»y Is, un.lrr most crcumilance*. rery 
fasourable for in«Unsftn open AilKh^whtn enough to liefoty the 
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aJrjncc, or any of llie preparatory raorcmcntt, and the assailant! hare the advantage 
of daj light Immediately after to profit by inccess, in sccunng all the advantages they 
may have gamed. Hut an enemy Lnowa this as well as anybody else, and the w hole 
disposable force of an array or gamson is generally under arms at that time, and 
probably more on the looV-out than at any other hour of the twenty four This, 
therefore, ii not the best lime to catch them enprepared, and it would appear, that 
getting up a little earlier, or sitting up a little later than one’s adversary, would afford 
a better opjiortumiy As to time, therefore, soon after midnight would probably be 
the hour , and if it could be made to aquare with the object in view, winch may vary 
with circumstances, it would probably be as favourable a lime for the attempt as any 
other for ciamplc, if the Post were at no great distance, and the intention was to 
destroy and then abandon it, before succour could amre, a better hour than midnight 
could not be selected, as It would afford the opportunity of accomplishing the object, 
and making good the retreat before dayhglit But if the Post were to be held after- 
wards, the dawn of day immediately after the assault would cnal le a party to make 
better arrangemeuts for defending itself, and a later attack would therefore be 
preferable 

From these considerations it will appear that a surprise, whether early or late, 
generally entails a ^lght Attack, and it is scarcely necessary to say that the greatest 
precautions, and the very best arrangemeots, are required for carrying it Into effect , 
Bor can success be reasonably looked for without them The worst of going to svork 
in the dark is, that unless the point to be attacked is of a nature not to be mistaken, 
It IS ten to one the attempt to identify what is doubtful wiU disclose all ^olhlag 
can he worse than having to poke about, especially if you don’t want to be found out, 
which IS rather an essential in a surpnse Again, when you have forced an entrance, 
we will say into a village, unless you are perfectly acquainted with the interior and 
familiar with every object that presents itself, there ere other and great disadvantages 
to contend against The local knowledge 0/ the defenders iS all )n their favour, —the 
offensive cannot be continued with ngour, and nothing is gamed in fartherance of 
your object by standing stilL Dangers are magnified in the dark, especially when 
men are not excited , aud as a resolute enemy will know exactly where to strike the 
blow, and you can neither see from wbeoce it come*, nor estimate its force, till you 
feel Its effect, it may become necessary to assume a defensive attitude and this, 
under the circumstances, may lead to a reversal of your previous success If there is 
work to do with the shovel and pickaxe. such as effecting a lodgement for establishing 
yourself on the ground that has been gamed, or for other purposes, the darkness is 
favourable for the execution of it, but Ibis docs not affect the present question 
Under any circumstances, however, the value of the local knowledge, which is con 
spicuous among the useful items adverted to, will be apparent, and with other hints 
which have been thrown out, will serve to create a suspicion that there is something 
for a Commander to think of, before be makes up his mind to commit himself in 
action • 

The number of meu for an Attack ought, under most circumstances, to be superior 
to the force of the defenders which it mustiiothefoi^tten have the ’vantage ground , 
hut in a well conceived and vigorously executed surprise, very inferior numbers, pro- 
fiting by the confusion and astonishment which are inseparable from an unexpected 
Attack, have done * imposiiilt ihmgt! and doubtless can do so again , which it is as 
well to remember when any similar opportunity should hippen on service i generally. 


■ Sarpnset in tbe open dij on Kldom b« suctcsful); UDdertaXen except la mouatainmu eoua- 
tr ei inlcnected bj ravines and hollow roada &v 
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to Xht itfffnjcrsj M.l in tl,e UWn, m the hrce h more .hrilci}, Jhere »l,ou}d f;e a 
Vfoponiowc increase . that is to »y, tiMi aurtbers engiged in the three Attacks 
•houia be wronger tlun the garrlsoa A part of the force eagagni w the false 
Attack*, or i portion of the reserre, ihoolit be pUced not teiy far from the entrances 
to the I’ost ti,at are nearest to the point where the real Attack is going on These 
mar street*, road*, or patciwyi, Ac , and they ihould be 'watched, that adsan- 
tage may be taken of tJieir being turned or opened , some workmen, who arc * good 
«t need ' for breaking open barricades, beraj held in readiness io accompany the 
party 

Mhrn all these particulari Iiad lieen amiago} and the Officers or >on-com- 
miisioncd Officers commanding the setertl parties had been made tlearly to under' 
•find the ir orders, and the apccjSc ob;ecl# cunflded to them .—when the conduct they 
ahouid observe under every emergency, both during the Attack, and in the event of 
success or failurf, bad been caplamed. s»ben jbe prceiie rocment on which the 
Attacks should lake place was perfectly ttndentood, — ^and some conventioDsl signal, 
Countersign, of iiaiige ba<l been esiaWished by wjueh men could recognire each ether 
In the dark,— 'the columns would be In readiness to move on The sdi'ance would be 
made in silence, and without baste; (be columss diridi&g when they got near the 
place, and marching by the best route to their points preceded by a few steady 
aoldien as an adranced guard, who would be on jhe look-out to secure any patrols or 
videttes they ought fall in with, so as to prevent their ginog (he alarm 

or TUB ATTACa 

If the object of a column were to assault a field work, which has utuallv a ditch 
bounded bv slopes of earth, the advance of the storming party would silently slide 
down into (he bottom of it. and (f there were no ohststles, such as palisades Ac , and 
the ilopri admitted of tbeir scrarabhng up, they would form in the bottom of the 
ditcb in subdivisions, or sections, as ought be ordered, and endeavour to go up toge- 
ther without straggling, the remainder of (be party following them as closely as 
Souible » the support being halted at the edge of the ditch, ready (o fire or advance, 
and the reserve being posted further off 

Xf there were unforeseen obstacles. which could pot got over or removed without 
the noise of vorkmcn, the secrecy of the operation would he nearly over, and it 
would be time to awaken the MfonuAntewt of tlie garrison. A few preparations being 
made, such as (be storming part) lying down opposite the spot, and (he support or 
firing party on either Aank ready to keep people off the top of the parapet, the woil?. 
nrfit !Sf^ iX'f rfiAtohutit^ themselves .ludiciouiJv, and 

ftoding what wa* to he done, aJ>d the best way of doing it, they would commence 
work together, and regardless of anything that might happen, would lay about them 
till they bad occomplisbed their task, when the assault would immediately he given, 
and the endeavour made to charge » column, through whatever force was formed 
for the defence of the parapet when this was accomplished, a halt would he made, to 
re form for further operations in foUowing np the odiantsge gamed. 

After troops once move forward to the a«^t, the hayoaei should be called lipon 
to (Jo all the work , vciy btlle js g^ned by the leading files firing down upon the 
defenders from the top of the parapet, espeaaHy W the dark or the grey of the 
morning llhas only n tendency to check thcir speed at the moment it u of some 
*« ft The assailants are at that time exposed, and perfectly visible asam*! 

. . '■rstnian 

, (here- 

• • in out 
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wfighf 1 bf llie iDConTcnicncrj thit ^rould be enUileJ It is usual, therefore, to tnaVe 
use of the baronet onlf on these oecasioni. 

If a vail, or tn^ other obstacle of a moderate bright, had to be sealed, the ladden 
voutJ be earned bj the adranced partj,vbo would plant them side bjtide, and after 
Its being ascertained that all were properlj la their places the troops would adrance 
up them in the most compact order, and on as extended a front as possible, and 
jumping down inside, would form again and more forward, as soon as circumstances 
permitted. Stoclade work might be scaled in the same wajr. 

sLowiNO opcv nanniziK, Ac 

In the Attack of gatewars or honses, if secrecy is preierrcd tfll you get close to 
them, It IS as moch as can be expected In order to forte the barriers or doon, the 
most effectual agent is a bag of gunpowder A bag containing from 20 to 30 or 
-40 Ris., according to the expeeteil strength of the obstacle, and furnished with a fuse 
for firing it and a loop to hang it by, can be easily nailed or hooked up against a pair 
of gates or fastened to a bameaded door If it can be done without prenous dis- 
corerr, to ranch the better, and for effecting this, a gimlet will be found a very useful, 
quiet operator When fixed the fuse is lighted, and the man retires a little The 
party for forcing an entrance mar be drawn up within ] S or 20 yards, and a few 
expert men with axes and sledge hammers may be with them The explosion will 
most probably do all that u required, and the ruins, if any remain to impede the 
adrance, will qmcklyhe got n<l of by the workmen If all this has been done m 
secret, it will be a great object to tike adrsotage of the bustle and confusion that will 
ensue, by making a rigorous kttack. If, howerer, the secrecy of the operation is at 
an end before the bag is fixed, and this hu to be effected by open riolenee, in spite 
of what may be ittempted to prerent it, tbe best proceeding is for a strong finng 
party to rush up, and throwing tbemselres under any cover that might offer, to reply 
to, and endeavour to subdue, the fire that defends the point to be attacked , and when 
that slackened, the men with the bag of powder sbould make a run of it light, 

and * be off —See article ‘ Petard.' 

8ECCRI>a POSSESSIO'S or A roST AFTER A BCRFRISE 
In the Attack of a village or even a smaller Post, the moment an entry is made a 
portion of tbe force should be detached to endeavour to communicate with tbe other 
Atucks, if there were any , and leanog a party id reserve at tbe point where they 
came in, they should secretly march, if the alarm had not been given to secure the 
guards and principal avenues into tbe village By thus gaming possession of the bar- 
ricades or gates they would be enabled to open a communication by which a portion 
of the reserve, which ihould bare been prenoasly held in readiness, might enter If 
they were discovered, and the gamson were assemhhng to opjose them, the 
tame measures would be of advantage, and no tine should be lost in also making a 
funous attaek on tbe main body wherever it might be forming, taking care during 
the advance, to secure the means of an orderly retreat The value of local knoxcteJge, 
indeed its absolute necessity, is again apparent, for how could auv of these steps be 
taken with the promptness befitting tbe occasion if this were wanting ’ 

or ATTACKS BT orEN FORCE 

An Attack by open force is imposed wben sometbing like the converse of all the 
circumstances that would favour an Attack by surprise exists , — such as the ground 
outside a Post affording no cover for approaching it, — or when a Post is to well and 
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*0 xigihnlly gtianlfd that jf betomw a meaiure of necmity, from I. 5 Tme no choici* 
teft bftwccn an attrfck or a rtercat. at mljU l.appc„ l„ a general action .-or an 
aUarV of thjj nature may be unrfertalen wih confidence wften tbft worts are weak or 
unfinislicd, nm! where there are faciluiM for cnBUding its jinncipal Imes with 
irtillerT.—or when t Coinmandw u known fo be limjiJ 
^fosl of the Information rcqulml for j«i4i«oitsly planning an Attack by torpnsc 
will be also of essential lertlec wb«i an A«aft by open force j» coDltrmphtcd , in 
fitlicr ease jt is equally of importance that a knowledge of the locale should be pre 
^ Tiously obtflined, and lliat llie olalwlrs to be OTcrcomc ilioiild be carefully eitiiBaled, 
* end compared with the means proposed for surmounting them, before troops are 
committed in the attempt tomtllimg must ©f ncecssiiy be left to eliance and good 
fortune, hut not too much If a choice eiuta as to time, or should it so happen that 
Drcumstanccs pemutted » force ia evade atirprevionj tJjHwurc, by attacking m the 
night or licfore daylight, so much the belter j but if the Attack is made in tiie open 
day, and there is neither natural nor artificial eotre to favour the cntcrpnac, the 
strongest and most energetic raeaaurea should be adopted to control or subdue the 
fire (hat would be poured lO upon an advancing column, which is the worst treat, 
foent It has to endyre, I/ecause rt ra fo no condition for making ■ reply 'fo Iintf’ 
hen the leading files get wilhm arma' length of the dcfcRders, an eaebafige of 
blows may take place, but not before,— benet the advantage of a ‘cloud of light 
troops,’ or of a strong finng party, fop the specific purpose of protecting columns 
engaged in the attack of works, of wliatmr descnptioo they maybe 
Though there is a great difference to the two modes of Attack under discB««ion, 
became in one it is assumed that an enemy is half asleep, and in the other, thst he is 
oil the ilcrt, oed that ail the meane in bij power will I* developed to oppose it, jet 
in their pnnei/^A'* tAey are tfie same, and as a notion of tiiese principles and of 
further details msv perhapi tiare been obtained from the preceding pages in which 
they are treated of, a repctiiion of them would be superfluous 
The points requiring attention and the dispositions to he made sAer a auceessfol 
Asiaiill have also been glanced at, and equally apply to the mote open Mode of Attack 
under consiiforation ilul as an enemy wi» he better prcparecl for oialmg nmiance, 
tbe measures wdl require to be of a more decided character, and no tune should he 
lost in fo'ilowins up the advantage of a first success A reserve would be left at the 
point where the entry was effected, and according to circumstances itroog detach, 
ments would be sent off to the f»sbi and left to follow the enemy and sweep ihe 
intenor of the defences , leaving guards nt every entrance of a street, road, or alley, 
by which they might be cut off The gates and principal avenues opening fowanis 
the side affaeJeed would bo i«ttd sad iccwi giicn lo Jwps from the reserve which 
should be held in readiness to enter, and an impetuous attack would be made on the 
mam body as soon as a sufficient font was asseroWeil. If there were a keep the 
Attack should threaten the romnwmMtwn with their stronghold, and if arcum 
stances permitted a rush should ba »» to cut off their retreat to it. or to intrude. 
by jotning the party and going in with them —See • Assault 

ATTACK or AW I*ITRCWCH«B V lllAOB 

It IS sufficient to give a few pracftcal observations upon the mode of attacking the 
chief works in which we may 8opp«»e the strength of an intrenched village to con 
kwt . which will bring us in contact with fortified bouses, or churches -redoubts - 
fl^chei -or other earthen works some or alt of which may ffaansh as ladepe^’cat 
posts, or form part of the contour taken up for the defence See Tiaf e of ' Defence 
of \ illages ’ 
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ATTACK or rirciir, on TARTiirs.^onK, orcx iv rns ukak— a nrnovBT, Ac. 
All tlcUchciI worli, of (he Diturcof a fl^hc, (hit are taul lo be open in the rear, 
■re o'uallT to far dotnl that ther have at leaat a good pahiailing amt barrier gate to 
ihut them in ; an mlr, Ihev ate generalljr rarthen.vrorii, having ditches of a breadth 
and depth varying with their importance, cither revttled or tlnished In slopes, with a 
pahiidein the l>ott<«n. The tear, hovtever, U generally the weak point, and it is left 
open in order that it may be defended from aome other vvorV ttbich tees into it. To 
asMult such a work, if it is of considerable aize, irseral columns of attack may be 
formed | the principal one, however, ahmiM be directed npon the weakest point, and 
it should be hei 1 in reserve, and if possible concealed, until tbe tbrratening atlitmle 
of the other attacks (which may be ditrcted oo the aibent of tbe extremity of eiiher 
face) shall have Induced a corresponding disposition of the defenders; it may then 
come on in all its glory, and make short work of the palisade by some of the means 
before described, the other columns acting according to circumstances If it should 
so hsppen that It was not expedient to attack a work of this description hy the rear, 
—the general plan of operations would be reversed, and a show siouhl be made of 
■tucking that point, when m reahiy the pnoeipal tiTort would be made on the aalient 
angle, or tome other part, by a column kept out of light until the attention of the 
defenders had been previously engaged. 

If the ditch of a tl^ehe or other outwork is bounded by walls, an escalade with 
ladders becomes necessary, for it is a long business filhog up a ditch with bags of hay 
or anything else, a dangerous one to jump Into it when deep, and an impossible one 
to get out of It when you are there, unless the retaining walls are very insignidcant 
indeed. If tbe ditch is not revetted, but still the slopes of earth are too steep for 
men to tenmUe up, ladders applied to them will answer the pur|>ose admirably, 
and if ladders are not to be had, rough steps may be made by workmen aeeora. 
panytng tbe columns; all these operations being under the protection of a strong 
firing party. 

If artillery forms part of the force, a lireach in the parspet may be made with 
shells, if time enough can be devoted to it, and the opposiie ditch being enfiladed, to 
destroy the palisades, Ac , a column has only to wait for a signal to rash forward 
when these objects hive heen accomphshed , but even in this case, with everything 
made so smooth, a false Attack, by distracting attention, could not fail to have a good 
effect 

The Attack on a redoubt, which is a work enclosed all round with a parapet, and 
supposed to he everywhere of cipul strength, vnll be much ibe tame as that of 
a fliche. The angles are the vreakest points, and tlie attacks, whether false or real, 
should direct their inarch upon them — See Jones’s ' Sieges ’ and ' Attack of Fort 
Pictmna-' 


ATTACK OT A TO&TITIKO SUILUIKC 

The planning and execution of an Attack on a small Military Post, such as a furtu 
fied building, will more generally fall to the lot of a young Officer Ilian the compara- 
tively larger operations against a village or redoubt, Ac , but liowever small the Post 
may be, if it has heen judiciously strengthened and is ably defended, there is oppor- 
tunity enough for the exercise of both talent and bravery in assaulting it But let us 
have a fair fight with no artillery on either side, so that we may see what has to be 
done, and how certain difficulties which are peculiar to the nature of such an opera- 
tion are to be surmounted. 

First of all we will suppose that with the aid of a good telescope he has made him. 

VOL. I. II 
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and under Um, well acqBanted sitti al least the nature of the 
defences, Ac ffis points of attack ate adccted. and we v>^\\ imajme that the l.tOc 
eamson » oji ihc afert as to Iks wtentWOT, and on the Iool.out to receite hn. 
taOTcorer that he has a fine sunshine to tidictn his proceedings He divides lus force 
and forms his columns of attack, and the fot onset ij made ou the prmcjilc and KUh 
the precautions already tapUined "We Will soppose, too, (hat the obsfrocJioni on the 
outside are surmounted by some of the means detailed m the preceding pages, hut 
here fs a great atanng house now before bun, barricaded and loopbokd from top to 
bottom, and full of people, and a teij senous and inbospitahle looking thmg « is 1 If 
aa OtScer had not been able to procure accurate information of the mode in vihtcli this 
citadel of the post bad been prepared for defence, or if he bad not sufficient know- 
ledge of localities to enable bins to arrange the whole of bis plan of operations before- 
hand, it would be better for him, after a successful attack on the ettemal defences, 
to throw hfs force under any covet he could find for a few moments, whilst be took 
« glance at the remaining works, and was making up his mind what was best to he 
done , otherwise be would bare to nik a wild and uneombined attack, which would 
probably entail considerable loss, and might be a failure It would therefore be his 
object, if possible, to recouooltre’tbe boose all round; but should circumstances 
Induce hiiti to decide on directing bis pnncipil attack against some part that he could 
see from theaituofion he had drstg4utcd,he2night (sic hit chance fn trurtmga false 
attack on the rear, and leave It to be worked as seemed best for diverting the atten- 
tion of the defenders We will suppose that be is opposite an angle of the house, and 
ooder cover of some object withis ftO or bO yards of it, and that a btOe slope Is tbe 
ground conceals his raeu when lying down He observes that one side of the bouse 
Is daokad by a window, and some loopholes wlutb have been made in an angular 
portion of the same building, and that on the other side there is a door in tbe centre 
covered by a tambour made of rough logs of timber set opngbt , the wiuiowa on both 
awUa law, but a ditch has been cot in the front to give height, and they «re wefl 
barricaded with stout timber, loopholes being left for fineg (broogb lie baa brought 
With bm SI* ladders 12 f«et loos, two bags of powder with fuzes attached, and some 
good woilmeii with »*«, enjw bars, &e , besides « imalj mene, to apply as circum- 
atances may require 

He observes that if he rushes «p lo the first Instance, directly for the angle of the 
buddms' be sriU be less exposed lo fire than if he faced either tide, and be decides 
tbat this shall be his line } and as strong measures on \bert octViWs act treall? to he 
commended, he makes up bis mind to espend the two bags of powder, one «a hresl. 
lug up the tambour, and the other sn Mowing open the b*rnc«tled wmtloir,— then lo 
effref JB/ans/)f Ms Jaddersirtbrougb thcwiudow.and to force tbe door 

within the tambour by » liberal ns« of eledge bamaiers and crow bars 
It IS of coune a great object not to tspose men to fire, unless th«r p«»en« or 
services can secure some corresponding advantage He therefore tfeferjpifles on/y to 
gead those iota fonrarfi, la the hrtV kustawe. wlw wBl be wanted for fiting the hags 
of powder end firing them, and a very smail detachment to protect them donog the 
operetioh by watetung any particular loo^le To episst tctiini, he fWIs 

«* tm « >0 an? t,,, mi 1-. clhw, 

ccI, pmr in b, I7 ■» >» «.«<• «•>? '“S’"''' fWf -1»» »« 

„mlwn, „h„n lU tap »•« •>«>“ S" 

of Iho moo -M h.ro otop of 1» po-*o, .«■( «o 
,nrn, .omrt Mlam -ho loow -!«.< m «»«. »»■> V”«'> ■» ” 

w b, Kto„pl,il.rt,-Vo- It » to M tfWtiI -»■» »h«' *'f 
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pcrfonn Tlie column* of too, — the finng party, and n reserve to protect tlie 

flinli, or fall I aeV upon h ca»c of tcetdenf,— would all be toM oft, a* well as the party 
for the false AttaeV j Imt no mntemenl tltould be made till etery thing was In perfect 
rcadineis lie would then esplain the general plan of the Attack, and point out the 
position of the reserve and tuj port, Ac j after which the dctaeliment for the false 
attack might move oT, going l>y the least eaposed route to the rear of the building 
A favourthle moment would be chosen for commencing operalioni If there were 
any cover at all, the 6nng party might qnielty dittnhute themselves opposite the two 
•idea of the house to engage attentiun, rather than with any hope of doing damage, 
for loopholes are lo narrow that it would require very good and very steady shooting 
to fire into them from such a distance as we have tuppoied 
The bags of powder would now be deipalehedt— the two parties would make 

■ lud len rush up to the angle of the building, and then dividing, there would be no* 
thing left for them hut to run the gauntlet at they best could to (heir separate points, 
either along the bottom of the little ditch dug lis give height to the lower loopholes, 
or close along its edge. All this wool I be the business of a minute or two The hag 
for Mowing In the window would eillier be propped up against it with a thick stick, 
or it might be laid on the tilL Thit fir forcing emt the timbera of the tambour might 
lie hung upon a tingle nail, driven in at the time, or the loop would be thrown over 
the top of one of the timben The men for watching the adjoining loopholes should 
stand as close as they could to them, not eiaclly in front, but a htlle on one side, 
and keep up a conitiot fire into them, avoidiog exposure as much as possible, either 
from (he loopholes on each tide, or those which might flank the place where they 
atood. It would be a needless exposure of men, and the worst of two enls, to make 

■ general attack on loopholes, unless onder parttrular eireuinttanees, where there was 
only one row, or that lomething had to be dose which would require a party to 
remain exposed for a considerable time In eases where there were two or more 
rows of loopholes, and the defeoderx bad the means of throning grenades, or rolling 
shells down from the upper windows, besides giving their fire, the means of attack 
would not he commeasurtle with those of the defence, and it siould not therefore be 
prudent to attempt itt but on a limited scale, and when it muni be done, loopholes 
may be tuccessfully disputed by superior numbers it you can get near enough to make 
pretty sure of finng id , the closer you are, too, the less you arc also exposed to any 
direct fire from others See Flaos to * Defence of Posts ' 

When the bags were fixed, the fuzes wosild be lighted, and if the men could retire 
some 10 or 12 yards, close against the wall between any two loopbotes, till tbe 
explosion took place, it would be safer (ban attempting to go back to tbe spot from 
whence they came. At this juncture,— the axemen,— the party with the ladders,— 
and one or both storming parties, should be perfectly prepared for springing forward 
Tbe moment the explosion takes place (hev should be up and away The ladders 
would either be appbed to tbe windows, as they would be in an escalade , or if tbe 
windows were low, they would be of service to form a kind of bridge for crossing tlie 
ditch, which might prove an obstacle to getting in A firing party would watch the 
opening and the adjacent loopholes, and the storming party would resolutely enter 
tbe moment the passage was ready, closely followed by the support, which would at 
the proper moment advance from its place of concealment 

W ilh respect to the Attack on the Tambour, some bttle delay might be necessary, 
as the storming party could not enter till the inner door was forced The axemen 
would therefore ply away tiU they bad accomplished its destruction, during which 
time other men sent for the purpo«e might recreate in firing through the loopholes, to 
assist lu cicaruig the passage k\hea the door was forced, the storming parly would 
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"ixIIt The Irenps Ifst ncl for tl 1i doty il oalJ be d » drj Into two portion* each 
r<ju»l in flrergth to three fonrth* of the f*m on itlieVe 1 { one port on be ng the 
•iteeVing partT tn 1 the oti er hiU the tr«erTr or rupport ng party 

^nllr Etc) column of 11 e tttteling party « II at o l<e t 1 d ti te 1 into tdrance— 
ma n hoily— and »ni port whalntr tnae he the n mler of tl e»c column* 

til It Tl e d pn i on of ll e altaeV ng party a* it rrtcl e* the po nt attache 1 
» 11 be repiUteil br tl e I rgineer Ofierr t Ijeet to ll e OtTeer command ngj tie 
neees are rceonno Tance I ar ng been male I r them and tl e party fumsl e I with 
tooU lad ler* an I proper Implement* alapleit to tl e e rcutnitancei of tl e moment 
as well at l>e ng accompan e 1 1 y a lielachment of Sapper* 

5tl ly Tl e d iios I on of the reterte eq al a* before ol lerve 1 to the whole 
attacking force *l onl I be regiila eil I y ll e Ofeer Intrusted w th ll e eaecut on of 
the \s*au1t anl tl « reierre tlouM le accompan el or not aecor I ng to c rctim 
itanec* be Caealry an 1 Pell Art Uerr When tl r*e drsrnpt on* of f rce are present 
the former tboul I he placed under cover or out of gun si ol alwut loOO yards tl c 
latter about 1 he kept in hand unt I ll e attack ng party % engage I s 1 en the gun* 
ahnuM be apread out on the fanka and o|eQ a a gorout fire npon tl e works —It e 
Infantry brought immediately in rear ofll e allaeV ng port on un ler co er if pots ble 
from fire of grape an 1 mu ketry hatted unt I the issue of tl e first assault is teen 
Cihly It IS imposs ble to regulate an Assault by any m oule lUsgest on* for tl e 
adranee eieept to ol terse tl at it U usnal for eaci column to attack the tal ent 
po ntt of tie work* tod leait defen led port on* of tie place —to throw out 
aV no then and finng pan et lo front in any corer an table a d to keep up a rap d 
and compact fire upon the tefen ten *— to follow w tb ll e Sappers and Crenad ers to 
force ill obstruct on* and then to advance the main body —the lupporti of each 
body be eg judie ouily planted in tl e rear 

C entually as success occur* an I the whole mo e on po nis of iccunly tl o Id be 
taken up suth as the rerene or the eatenor slope ol 0 e works bu Id ngs wall* 
as well as gorge* and flanks wh el fre<iuently give cover Men should be planted 
tinder an OlTcer w (1 iostruet no* to lake no not ce of tl e p le mete but to keep up 
a heavy fineg in front employ ng the tapper* in nirench ng tbe pos t on taken up by 
the* pport ng party or in collect ng waggons carts carr ages &e Ac Capable of 
be ng made nto a bameade 

thiy E tfaer in the luppos t on that the succe s of the k sault s doubtful or 
that there is a cheek or a repulse — tl e reserve n the first case to render success 
doubly lure should tnove forward oo ler the OSScer con man I ng tl e whole force 
and rel eve tbe assailants tbe onginal attacking party tal ng tl e r place as reserve 
as soon as order can be restored — the Art llery brougl t into pos t on n tl e 
open ngs between the alvincug columns and directed upon the retreat ng or 
res st ng forces and if success is final aod complete tbe Cavalry n event of the r 
be ng employed will also move forward c ti er tl rough the open gs cleared or by 
a detour if a fort fied towu in pursu t 

In the second case that of a check the reserve on tl e reeonno ssance of tl e 
OCicer command ng will e ther move forward a support of the attack or to cover 
the retreat f further peneveranee id assault is deemed impraet cable tbe Art llery 
and Cavalrv be ng wame 1 as to the ntent on 

In event of the Assault be ng repulsed tl e resenp wb ch should be n echellon 
of corps hav ng advanced guards m front will allow the rctrea ng party to move 
tbrougl the Qterrals and the advanced guard w 1 endeavour to check the pursu t 
f overpowered they w 11 fall back on the reserve and the whole may n that manner 
retreat unt I beyond gun shot —there endeavour ng to make a stand repulse tl e 
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|tin>»nn, «•} 1 5, frttum /» Inrt h)s $neeru. If ifc** ptifw t }-t» f*Cfn Mf 

CV1 lvifU4, tail «f i» nation. 

Tlif Anl!J«7 *511 rrtir? n tom *« \i li \\>i\ fuhre hn «cnnf-l. in-l. iy t 
tfK jirt.!'., n. wtt ttif rrtrtit Tl** C*»»riy »fR tin »n I ihrck «ny fclrme 
rf * »5niUf f tfrt of ih' tnmie; firtf. 

Uitlj. At in l-ap^ftiBl fn *1 eomp^iticm ef tfo fiirrtt ihotiM 

i f rrS’^fnU rt m } not hj I'rOrlmimU} tin. rjfh Sot Cotr&nwoont 
»1 f*U n r ffMl.W vl« ntitit e( iptKs; t |:Bn, fir *Wcfi paryow cttn 
n ^' } »» I (» 

Tl* c( lm^an<Y in tTf Vtuoi't.etffpt in fartul »{{ieli, 

t\ On in OQtnmV, or loy jtjtlmljf nork in vtiioti • Jt»l5»fnmi b to be WJibj loral 
rirrjm*Hom ibrn rojoUtio^ tb« bw/, Ibe miinJrr rmplojeti, »''il tbe nodt of 

Tli« ntmtilyof k rrtonr.ttmijf tnA *t btnii.in iBj-yoirt of the 

rwU tn tbrn' fwM*it of tb*> |:trrt*m or furro B!tiekrt!-~aoi) of the 
i»n>rilj'r f'frtenre of tl e 0*‘trt eirummiioy. la toanrrtwn with the ■'Mefclflj; 
f 'for, it inf<frt<i frefa IV f»ro'^rrtJ<'a of «af wirt of rurtrt* it Uffraoi A/rrt, »fi«f 
*1 r*rf];»ft4ijv.7oriBJ Pjr ttr ifTjnj^mmtt ttiTtmloi. »n trttBrcw'til icUrk rjy 
bf t'>* liiutlruBt) istf pfetfftl <tr<k« kn ) rt.J’cyJjjrt *h«J on the point 

offjaiB n the ol rrt 

it f(rt]ti*Btij hap;vnt Ihit troop* In) la the A»unlt obt% a a pnitli) inrtttt, imi 
Ihffi i/e al • In* bow to proem) 1 *» mpontifle perton twinf preteal to tfirert 
furlhfr openiioD*. ih'n |« • the tlrfesibn; piny n!lir*->alticls in Us 

lurfi,«>tb*n (T>f<>r« k rrtm^itr p\o*(nirtit~<«nf<moti, and finttly— drfrit. Sheuf )• 
howftff, fir /.rrrrrr. f^/irr WM fie }tc»K>'w*f»B lIlAO, ie at thete 

URtnwiri] rtfAi* ire eot liVcty to oeeutt for ii imn u luems b ipparret, the 
nnrnc bit inn* futthrr enfrn «re ipren. •'»! fits} turrets b the pnUtte mott. 

indrni, Atunlit, {f/tafiiU. wouM •rUom fail with these prrcautfont, feotf there 
ire few Vobt tut whit sre o^wb to iitiolt, by tikisg the proper opportunity .inJ 
no Oderf intnxted with thr dtfrnee of s pliee iboaM roBtiJer himulf tecare 
witlmt tiarrmUlIng siphner, eteept is iof)i curs it worts surwumfeil by <feq» 
wiler, iaijmutle niinhrs, or I'y wills orpretipices it {rut Af ferl lush, or wbere 
tlie if'proarh |» hj a nimr* <a«*e»*iy, ww)/ watrbni. 0. C. L. 


B. 

JJAKOMfrrnU. — Ih* ©nip praeticri ipplicatron of iLU instroment whifU is bow 
offered it In the iktenninition of heights ihore ll»e lei brel The raemoraadi 
rcspcclJng Ubwnstion, Uegntry, Ac , ire token from the * Iteport of the CommiUee 
OB I'l.Tiici *nd Metwrolos*. of the Boyt) Society,’ 1810 For the form of Registry, 
see ‘ Meleorology/ 

The Tables romputnl hr Mr llowlelt, la to! t of the Corps Pipers, ire those 
which ire iclectnl for Jlaroffleinral meMurementor they ire accotnpamed by (he 
r«n»nfa of Ime Btftf.* Kti S,r C SliacUmisli, a of .pptoiimlt dtcl 
where TerificaUon msy he desired 


CoDimoiiIr t^aeni lli7*s<4(icuti 
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no 

Vr lloirletl'i la oiing thcM', the column Him lute been dunged to 

obtun ll e • liintige of iigmltnat Isitult to a greater exteot. Under tbeie circum* 
Kaneea the rule giren itan Ii thut 

Log diirerenee of feet In allitnde «■ log R -f \ -f Z 

R be ng » log 6 — (\ + log D ) 
lpp«r >.o«rr 


Mline Rarometeri* II 6 

Altachetl thermometer • • > A o 

Detached themometer . . , D d 

AUot 

A ~ A V) ■ ') /A correipondent In Tal !e to & 

S - D + rf ^ and •{ Y .. „ b 

L - laiituJeJ IZ M .. 


Daliy and ^kneliurylL 
Dalbjr DilTerence of altitude !a fathomt 

■> {10000(7 ICSa) « (1 t- (M -32°) x 00213} 
Shoelburgh Da -{10000/+ tt a) x { 1 + (M _ 32°) x 00213} 
Tlie I gn — H uW where lie attached thermometer (a higliettat the louer station 
n + •• •• lowest , 

lo the ibore, /- log i — log n’t 

I) + if Mbe other iiuantitics being u before 

M-— j- J 


Inlat 31* 28' 

Low er 
Upper 


Efamptt 

RaramMrr AttKbrd Ihrmometer Iictwhrd thmiometrr 
20UC2 C8* M* 

26 137 63* 55* 


1st To find R. 

Log 6 (29862) = 1(751189 

Log U (26 137) - 1 (1725^7 

68° - 63° - 3°, an I \lo 3° - 0 0002171 

\+log 0- 1 (174728 

OOo/GlGI - R 

2ndlp Log R (0 0576461) -8 7607315 

Y (toD + d-7r+ 55 “=l 2 (r) - 4 809j77C 

2 tolat 5r28 . - 9 9997(60 

Log dffft inalUtule - 3 5700557 = 3715 8 feet 

By Dolby a formula it la 3720 feet 

wh ell g res a difference of only 4 2 feet— a d (Terence that is quite nnimportant in 
ordinary operations if greater mcetj be r^uired the Barometer is hardly II e 
instrument to be aelecled 
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HEUORAKtlX VnOM TUB n*POUT OP TUB COUUftTBR O'* PUtSICS ASB 
UBTeOROioor, Or -tiiB xotal «BCJtrv> 18^0. 

Tmn of Obitrraiton^’the oltOtciiAnAo^cay ohsertiUoii3ir>3Mie acst 

perfectly Asd nio$t eipeditiou^ly obtained bj hourly fibrerration) tbroogbout the 
vo-<r. hiit once 10 ihc case of pnT»l« obserrers »» general, and m few public esta- 


subject, and to insure that uniformity of tystetn el (iiuereni. »iai<uu^ 
value of audi observations to much depends It is probable that the hours o(3 a.» , 
5 A K, 3 P *r , and 5 p.ar , neariv coincide with the daify muioia and miatisa of 
tbe barometne columa at the lesel of the sea, over % large porUon of the globe ; and 
It IS desirable that as estensive a compansoa as possible should be lastituted at these 
hours At the jil^gnetic Obsrnatories it ts provided that observations shall be tuade 
every second or even hour of fiotftogcfi mcati time fhrotfjfhout the twcnly-fourj so 
that there at least, and in all others which viD act ja concert and correspomlcace 
with them, the complete diurnal cycle wiU be aatisfaetonly observed It would be 
useless, and siiperadding labour to the already etfeosive task imposed on these esta. 
iihshrucnfi, to require obsenafions also at the Awn above recommended for general 
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• Injilmn ti ntlforofnffleal Imnri Thfy itill, iJimforp, ronlcnt llicmwIvM willi 
filling op llie form* furniih<^I thrm, ii ■dnirtnl lo the metcorctogicnl Iioun, irith 
e^tmilicmt tntile it the neirctt ms^efiehoan to thoie named at each itation 

It U not, hoverer, too moch to rapeet that tionrljr obaemtioni ahoutd be made, 
danng St boon, once in eTeT 7 month, bvtbnw who frofett to punue meleorotng]' in 
a acirntifie manneri and when thii nanol l>e effccteif, it ii of the utmoat importance 
that thejr ahotil I be made it lead four limea in the fear, name?;, at the lummer and 
aiinler ao'tlicet, and at the ipnng and autumn e<)iunotei One of the rcautta of 
theie hnnrl^ ohaerrationi arouh) probably be Ike indication of the exact timca of the 
dailv maxima and minima of preature at different lUtioni, aahich, if not found to 
coincide «ilh the houra proriaionallp adopicil, might utlimalelp be lubitituted for 
tliem under future dircctiona. At the Magnetic Obaerraiorlei the inalnimenta will be 
rea I off botirlp, on tbe dari act apart in each month for the maiptelie Irrm ojicrra* 
tiona, and the two hour); apitem ofohaerralion la all caaei continuing ODintemipted, 
ardl in effect fumiah correapon )mg obaeraalioat on ail other da;i, athelher arbitranl; 
choaen to auit pnaate convenience, or in punuance of the ayitem about to be pro* 
poaed in the aubaequent paragnpha 

Hourly obaerraiiont at the equinoxea and lolalicca have been atread; inatituled at 
niimeraui pointi liotfa of Europe and Amerien, at Die anggration of Sir John Ilerachel, 
whoae direetiona ahoutd lie ainetl/ attended lo The; are ai followt 

The da;a Axed upon for theae obaerrationa are the 2)it of March, the 2Iit of 
June, the 2Itt of September, and (he Slat of December, being thoir, or immediate); 
adjoining to thoae, of Die equinoxes and lolaticet m wlncli the lotar influence ii 
either atationir; or in a itiie of moat rapid vanatioo Dul thovlJ any one More 
Sli/ deyr /all m Sunday, t/ien il *nU bt aiatferrfood that the oltrrealiont erth i» 
iffnrei till Me next day, the 22nd Tlie obaervation at each itation Diould corn* 
ncsee at C o'clwlt a x( of (he appointed da;t, and terminate at C a u of the days 
folloaviog, according to the uiual reckoning of lime at the place 

Tbe commencement of each liour aliould be choaen, and ever; auch term o' obter 
vationa accompanied b; a notice of the means used to obtain tbe time, and when 
practicable, b; aorae ohaervatiou of an aatroDotmeal nature by winch Die time can be 
aaceDained avithm a minute or (wo 

The Committee now propose to extend these obaeraationa in regular series to the 
21tt of ever; month, with Die aarac reaervation with regard to Sundays 

Travellen provided vrith meteorolopca) inalnimenta, who mav be atitionar; on 
an; of these days, may use them with advantage on such opportunities Such as 
may ascend Ingh mountains are recommended, etrleri* paniue, to choose one of 
these days as affording a greater probability of securing a complete series of corre* 
■ponding observations tlian any other, for which reason these observations cannot be 
too strongly recommended to retulenit in mountunous countries The geologist, 
nay, even (he surveyor, may And bu account la (rasersing his field, barometer in 
hand, on one of these days, provided he have reason to presume that there evut 
observers in its neighbourhood who take a part in these ohservations 

It is to be hoped that to scientific meteorological observers the six hourly observa- 
tions may not be found to be impracticable throughout the year, but in any case 
where it may be impossible to observe reguIaDy at 3 a u , an effort should be made 
to inclode the hour on tbe days of the new and full moon, and quadratures, or at least 
on the days of the new and full moon , — as it must be borne in mind, that in what 
concerns tbe great roeteorologicai questions on which the most important features of 
the subject depend, tbe night is quite as important as the day, and bos been hitherto 
far too much neglected 



n.\RO»LT(». 


ICO 


lAl'/ t>r«J1tman, Orrf«4nrf,/r»iH thtfQmvU f/im ty F F/tity, Fjj 



KCMDiiAMt^ rsKKi thk BtrottT «» Tift coMMirrte o riiTsica ASft 
UETZonoLocr, or t»is aorAi. »c)eirTy, 1B40 
Timn e/Olimrction^tbt p«rpo«* ornwCcorolopcal obser»«Uoni wouW l»e most 
perfecllj tnil iiiojt obtained bj hourly obsereationi throughout the 

«cari hot »incc In the «ie of rnroto obeeetero in general and >n few public esU- 
Wulitncnls, »ucl» a coune of uoKtoittifS J»l*oor cannot he hoped for, it it necessary 
for generel purposes, to select periods at longer Interrals, calculated to embrace the 
extremes of the pcnodieal oscillationa to which the pressure of the atmosphere « 
aob;ecf, and fo insu/r that at different stations on which the 

a slue of such obsenaliens so touch dq*ends It is probable that the hours of 3 a m, 
9 A u , 3 p SI , and 9 p it , neartr coincide with the daily inaslma and nunima of 
t he barometric column at the Im el of the sea, ow ■ Urge portion of the globe , and 
It IS desirable that as estensire a coropanson as possible should be Instituted at these 
hours At the Magnetic Obsenatoncs »t » provided that observations shall be made 
every second or even lioar of Cottiogen mean tinJ* throughout the twentj'foor, so 
that there et least, and in all others which wiH act la concert and corrospondeSce 
wKh them, the complete diurnal cycle tvfll be wtisfactonly obsened It would bo 
useless and tuperaddmg labour to the already ettensirc task imposed on these esfa- 
blishmcnts, to require observations also at the hoars above recommended for general 
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ilnplinn ai Imnn Tlify will, Ihfrffofp, fonicnt iliPtniclTCi wilh 

filing Dp tlic fnrmt fumiihfil thrm, ai tdaptnl to the metron)Iogi(al houn, with 
ol •mtlicm* me le it the neamt m«jwe/tp hour* tn thoie rimrtl it each italioo 
It h not, howmr, too tnoch to eapect (hit hourtj obtemiiona ihouU he made, 
danng 3( hoan once In every rnonlh, hv thoae who profeti to pnnne mcleortilogy in 
1 aetralific manner; in I when thia rannot he elTeeled, it t« of the utmost importinee 
that they thoul I be ma le it least four timea In the year, namely, at the summer and 
winter ao'slieet, ml at the apnng and antumn e<;iiinoiei One of the results of 
these I nuriy observations «ou1 1 proha) ly be the Indieation of the exact tunes of the 
da 1v masima and minima of pressure at d flerent stations, wl ieh, if not found to 
eoincile with the hoiin provisionally adopiel, might uliimaicty be substituted for 
them under future dirertions. At the Magnetic Observatones the instruments will be 
read otT hourly, on tlie dsvt art apart In each month for tlie magnelie Irrm oiierrc- 
twru and the two liourty tvitem ofotiserralion in all cases continuing uninterrupted, 
wiU in effeet famish eorreipon ting observationa on all other days svhether arbitrarily 
chosen to amt private convenienee, or in punoance of the lyitem about to be pro- 
posed to tl e subse<iuent paragraphs 

Hourly observations at the e^uinoiet and aolstices have been already instituted at 
numerous points both of Europe and Amenea, at tlie snggeslion of Sir John llerschel, 
whose directions should be sinetly attended to They are as follows 

The davs hied upon for these obserrationa are the 2Ut of March, the 2Iit of 
June, the 21st of September, and (he 21st of December, being those, or immedistely 
aljoini&g to those, of the e^uinoxea tad solstieea in which the solar influence is 
either stationary or in a state of most npid vamlion Dul sAoufi/ ony one ^ Iheu 
2Ut <foyi/«/f on Sunday Men if mil it tindtrttood tknt tht oltmohon* art to it 
drftmd tiU Me nnt day, Me 23it^ The observstion at each station ahould com, 
meoee at C o'clock a u of the appointed dsya, asd terminate at C a u of the days 
following aeeordiog to (he usual reckoning of time at the piste 

The comneneemeot of each hour slioutd be chosen and every such series o'oLser 
vatiOQs accompanied by a notice of she means usnl to obtain Ibe time, and when 
practicable, by some oliservation of an astroaomical nature by vchich the time can be 
ascertained within a mioute or two 

The Committee now propose to extend these observations in regular series to the 
21st of every month, with the time reservation with regard to Sundajt 

Travellers provided with meteorologieal instruments, who mav be stationary on 
any of these days, may use them with advantage on such opportunities Such as 
may ascend high mountains are recommeuded, c^fens pantvt, to choose cue of 
these days as aS'ord ng a greater probability of securing a complete senes of corre- 
sponding observations than any other, for which reason these observations cannot be 
too strongly recommended to rtndmtt in mountainous countries The geologist, 
say, even the surveyor, may find his account in traversing his field barometer m 
hand, on one of tliese days, provided he have reason to presume that there exut 
observers in its neighbonrhood who take a part in these observations 

It IS to be hoped that to scientific meteorological observen Ibe sis hourly observa 
tions may not be found to be impracticable (broughout the year, but in any case 
where it may be impossible to observe regularly at 3 a u , an efibrt should be made 
to include the hour on the days of the newandfull moon, and quadratures or at least 
on the days of the new and full moon as it must be borne in mmd, that in what 
concerns the great meteorological questions on which the most important features of 
the subject depend, the night ii quite as important as the day, and has been hitherto 
far too much neglected 
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XMo&kVDv r»0M tut MpoiT Of Tn* eoilvtmt o'* tutsiw and 
MCTCOKOLOcr, o»' thk koyas. eoctrrr, 

7^mn tf OiAT«/j{>*.-~'Tbe p^rjvsse* of mtirotoUnfal obserrttjos* wnlJ t* most 
jwffrtly nij wort tsi'cnl <iow5y o'otnii<«J br tocrtr obaemiioM \b'n>«5>ioat Jbe 
' w , bul »mee tn the ci*« of ynttle obterren in jener*!, tod in feo- public es« 
W shment*. inch n <otir*« of ooremitunc UVour monot be hopctl ft r it ii tieceswry 
for ^nentl purpose*, lo select penod* %t foe?ct letm*!*, calcolited to eobrjce lie 
cjlreoe* of tlie penoilic*! osciUttion* to «iici tie pmsure of the Mmosphcit w 
subject, idJ to insure tb»t uiufonoitT of mtew it d ScttbI ttjljons on ^hich the 
Ttlueofsoch ob'cnum* »o roach depend*. It «prof>»ble that the hour* <if3 * m., 
9 A.U, S * tad 9 p v„ nearlr ctHnnfe ^th the dade roaswi* tad ironimt of 
the baiOTaetne coturon «t tbelevtl of the tc*. oxer • laree union of the elobe tnd 
It 1* dwiralile that »s exieawse * corap»n«on ti fo**ib!e «hi>uW be injlitated at th«e 
hour*. Ki the Macuetic Obserfatones it u poonJcd that obserratioas shall be rude 
fstts stcord w cxen hoar of Cottineen »c*« tome tbroaebout the iwentr four, to 
tb« there «t least aad to all othen «bich ttat «t m concert tsd corropoadehee 
^jth them the complete diansil nrte «»tt be sttisfactorilr obsereei It stould be 
useless, tml aupenuWins labour to the «lrealy«lwoxe t«<l. impcsed on these nta 
b!j.hron>is. to jtijuitt ob erTaliotss also at ibe houn abort Keoromeniled for seoertJ 
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hours, hftTfcrer, mtr he ieieetti for »hc rfpibr »fr.« of oT sfrrahons. 
the grealett «re ihoohJ he tikcft »ot to insert fn the reffisfer an;{hii>g rfeilucert hy 
InterpoUtton from olscmtlons msde it o<J«f hours, or Mjthlny. ia short, but what 
h«f Jiecfi edaatiy objcrrerf. 

It Is much to l« iTulicd tljil oecMloBiI obsemtlmis mty be isaiJe vnStT rwaarV. 
ihfc eJreumstancei, »och « during jmt niM or peal falJi of the hafomeier, at the 
j*crf«f of great »iorn», earthijuaVet, Ac { Irat aocb ebsemtions should he regutered 
apart. 

The barometer ihoalJ !>« placed (n tit ipirtmeBl anbjert to u hitJe rariition of 
temperature u potsihle, and In a good bght , md to facilitate night obscrralions, an 
arranpinent ihooU be made for pUang behind Hi Ji|ht icreene.1 hy k sheet of white 
rarer, or other ibaphaooos lubiUnee Great are should be tatnj to £x It In » 
tcrpcndicoJar rotkioft by the plumb Imii Jta hoght mast be orefBlly wctrtalneij 
aljore some pennaneot and easily twottrahle tnaih, either In the bniJ bng la whleh it 
(s iltoated, or la aome more l«enaiBei)t bnllding, or roeV In Its Immediate tlnm^, 
anil BO pains should be spared to ueertain ih* rtlation which aueh mark may bear to 
the IcTtl of high and of low wuer at spring t«l«, and ultimat^y to the toeaa Jesel 
of the sea, 

Clianges {a the adjustments of raeteonlogioil Instromenta should be most eaTefoliy 
aroWedi but wheneter any alteratiohs may be absolotcly neeesjary, they should be 
made with ail deliberation, tcrupuloostr noticed la the register, lod the esact amount 
of the ch&np tfaeoce anting in tbe reading of the iDStromeat under rM^uitoeot 
aseerUiaed As far as possible, rrglstny eJ meteerolopra] ohsmautws sbonlj be 
complete, but if, by uaToldahle circsnostanees of absence, or from other causes, 
blonlct occur, no attempts to dll them op bygenenlrrcoUrclixm, or by the apparest 
course of the numben before and after, should ercr be made 

The Obtemtones established ty (be Cerenuorot are fonlshed mth two bsTometers 
each, of Newman's construetloa— the one a standard, aod the other portable, and 
they are aecotopaoied by arcuraie dirrctioiss for faiog snd ohsrmng thrjs 

The stamlanl Instrument Si of large diroeasions, ns tube bemg of the diamrier of 
D C Inch It requires two adjustments 1 st Tbe wbole sale, which Is of brass. Is 
motcable, and lenninaies in an itory point, which Is carefully brought down to tbe 
iurface of tbe nicrcuiy h the estem, and the two arc Xnown to be accurattW In 
contact when the actual poiot and Hs itfledwa appear just w touch one another 
The scale ii laid off from this point from an aofienbe standard, at the temperature 
of 33*. 

2ad The second adjoifment Is that of tbe Tcruier, la which the upper psul of tbe 
acale terminates, to the suniw of rte aemrr to (he («h(? For (to#, both the hark 
and front edge are made to coincide, and brought down so as to tonn a tangent to tbe 
cuiTe, and iust to eaejude the Jieht between them at the point of contact In maVmg 
Iwlh these eijasitraentt tt h dcslraWe that Ihe eye should be usmted by a magnifying 
glass. Before Use ohsenation is made, the snstfument should he slightly tapped to 
free (he werwryf/om any adbesion to tbe glass, but anyrtoIentosciUition should be 
avoided. 

The Portable Ewrrmeter bas only one adjustment, namely, that of (he vernier to the 
upper surface of the mercury m the tnbe, srtorii adjuilmcBt mast be effected with the 
aame preeauJmn as In the rase of the standard Instrument 
This first reading maf be entered w the colaam prepared font in tbe register, and 
beside It tbe temperature of the nienwy earrfol^ read off from the therraumeter 
which dip* tnio the Cistern 

lU Itt the case of the Standard Birowetw the first measure is taVen immMiatefy 
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from the surface of the mercury In the cisteni,it requires no correction for the diifcr^ 
ent capacities of the tube nod cistern Neither does it require any correction for 
capillary action, as the lar^ diameter of the tube readers this correction inap^ 
preciahle 

The Portable Barometer, boverer, requires correetions for both these arcumstances 
For the purpose of the former, the ntvlrtttpomt is marked upon each instrument, or 
that particular height vrtuch, in the coBstructiOD of the instrumeot, has been actually 
measured from the surface of the mercury in the cistern 
it IS obnous that in almost eserj case the mercury will stand either abore or 
below the neutral point if above, a portion of the mercniy must hare left the cistern 
to enter the tube, and consequently must have lowered the surface in the cistern if 
below, a quantity of mercury most have left the tube, and, entering tbe cistern, raised 
the level of tbe mercury in it For the correction of observations for this ctreum- 
stance, tbe relation of tbe capacities of the tnbe and cistern have been eapenmentally 
ascertained and ere marked upon the instmment thus capacity ^th indicates that 
for every inch of elevation of the mercury in the tube, that in the cistern will be 
depressed one SOth of an inch Thos, when the mercury in the tube is above the 
neutral point, the difference between it and tbe neutral point {$ to be divided by the 
capacity, and the quotient being added to tbe observed height, the result will be tbe 
corrected height. Or if the mercory at the time of observation should he below the 
neutral point, the difference of the tiro is to be divided as before, and tbe quotient to 
be subtracted from the observed height Thus, suppose the capacity to be ^th, the 
neutral point 30 inches, and the observed height 30 300 inches, tbe difference is 0 5 
inch, which divided by SO, gives 0 01 inch to be added to tbe observed height, pro> 
ducing 30 SI, the corrected height , or if tbe observed height be SO locbes, the differ, 
cnee 1 Inch, divided by SO, gives 02 inch to be subtracted from the observed height, 
giving 28 080 inches for the corrected height 
The second correction required is for the capillary action of the tube, the effect of 
which IS constantly to depress the mercury in the tube by a certain quantity Inversely 
proportioned to the diameter of tbe tube In the instruments fum shed to tbe fixed 
Observatories tbe amount has been cxpenmentalty determined during their con. 
ilruction, and marked upon the instrument, tbe quantity is always to be added to 
the height of the mercurial colnmn, previously corrected ai before For the con. 
lenience of those who mar have barometers, ibe cspillary action of which has not 
been so determined, a Table of the cotreclioos for lubes of different dameters U 
given 

The ktanne Barometers differ in nothing from tbe other Portable Barometen but 
in the mode of tbeir suspension and tbe secessary contraction of tbe tubes to prevent 
osciltatioD from the motion of (he ship, and require the same eometions 

^Vhen these two corrections have been made in the first reading of the Portable 
Barometer, it fnould agree SMth tbe tkirect observation o1 the Standard Barometer, 
and ic Is very desirable that frequent com|>aratiTe observations should be made of the 
two instruments, in order to ascertain whether there may be any permanent differ, 
ence belneen them Should this be the rase, the amount may be marked upon tbe 
Instrument, and allowed for as an index error, in order that, If an accident should 
happen to one, tbe other may be snbstitoted font without detriment to tbe rrgulu 
senes of observations 

It is to be presumed that the Portable Batometer will fnqnently be employed la 
ascertaining tbe altitude of remarkable |iotnts la the vicinity of the Observatory 

The insiruaients fumitbed to tbe Observatones have been all iade[wodently 
graduated and compared with tbe sUndanl of tbe Rosa] Soviet r, and ia aU eases it 
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TABLE IK 

Corrtellon to If fa Ilarvmfifn, the tnUt «/teheh are enffneen on ^n, to 

remote the oitmateofu to 32* rahrmheU 



BAIlIlKL.—See * lixioot, Cai« ' 


BARniCAI)S-~^fi»(]fred •« x tmponfy ftbjfmetian w t^uekr-rrom tbeocni- 
patian of bnUdinst coa^<rt«d into tironj (lefentiUe |x>M>, id Ibe flflJ •>(« the baity 
xmtngemenii e^mit imurtectionarr motement* in town* 

Ileiening the former for iti more appropriate iieadm^, ‘Defeoeeofrosta,* refertoce 
Will now only b« made to the latter, and m the oripnat lense of * Damctcle,' ai de 
need from 'Bimque.' in alluMoa to the dcfcnm of the iireeti ofraru ilortog the 
diiturlianeea of the Lea;:tie. Ac 

The character of the ea{<ected attaeV will determine the most geeenJ arrangement 
for the bamcade If from the town, or country, ooljr, the Jme of defence wiU be 
single, if from both, the points to be defended nut be coniidered accordinglr, not 
10 much by double lines, as by beng ready, front and rear, at those points 
In bamcading a town, in whole, or part, it should be considered as « potthon, and 
ceery attention pdd to the control of coaimunications, to the atocL of asimnnilion 
and proiistooi, and to the redaction of the apace to be esclosed to the smallest 
adTis 3 h!eLmits,sa as to econoimcc time, materials and farce* necessary for the more 
passive sort of defence, learing as many as may be for that of an active character 
In all cases, the general tnasiin for field defences, of never leanog obstacles nnsup. 
ported, roust Iw borne in rolud » espeaally, «» m atreets, where It may not he always 
possible to men the bwners, owing to the fire of the neSghbounag houses, and when 
they can only be held by occupying the contiguous and flanbrog dwelHngs. 


SARKSCAlllKO IH TOWKS 

The Barricade may consist of rooveaWe portiona of pahsaihug, (figs, 1, 2 ) made 
musVet proof by sand hags In some recent arrangeinents for defence, m Ireland, 
the followiBg was the detail 
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Per bp «nrf/A of Strttl 
1 Diy of pUisading, S A. tride. 

70 Bushel land bags, filled. 

I Mallet, band. 

1 BlocV, wood, 12" K C" » a* 1 to rtftifj any noeTCn* 
1 Medge.do 12 ''k 3'' J neta In the itrceti 
I Ilandbatchet. 

1 Sapper, 4 of tbe Z.ifle 
1 large cart, to contain tbe abore matemli 

Per Burner. 

I Crow bar 
1 Sledge bammer. 

1 Felting ase 
1 Pioneer. 


Figs G and 7 ihew the 
mode in which these bays 
ibould be arranged. 

ClievauX'de.frize were 
required, as at a, fig C,for 
bamers to those streets 
where thorouglifare was to 
be permitted, or in front 
of the parapets of sand* 
bags, sntb which blind 
alleys, or other suspu 
cioui openings, were to 
be closed 

In fig 7, a recess of 
about 10 A u allowed, not 
to interfere with pasien* 
gera, or be interrupted 
by Ibeeo. 


Tbe abore cannot in general be managed without some warning, as the equipment 
requires an amount of labour, material, and transport, not easily commanded , aince 
each &.A bay of pabsadiag weighs about ISOfhs , and measures upwards of 20 cubic 
feet m transport The following senea of Barricade afford means of closing openings 
in ranous ways, roost of them practicable under all cireusslanccs. 

I Palitf ding , moseeble, as abore, or fixed, as usaaL 

loopboted , tbe bottom of tbe 
loophole not less than B feet 
above tbe ground outside 

4 Abaltis; sntb, or without, parapet of earth and dilcb, bclund 

9 Parapet of baulk, or of logs rougblv tnmmed, — provided they reach across the 
road, and either enter the walls, or can be well secured to theiu 

6. Carrels, hampers, or sacks filled with earth, as a parapet, a ditch in front, 
aroidutg parapets of paving stones as much as possible 

7. Earthen parapets, with plank revetmeots, aupported by posts 

8 Carts, Waggons, &C , jammed and lashed together 

9 Iron tailing, removed bodily «• convenient lengths, from enclosure walls, 
areas, Ac. 

10 Chevaux-de fnxes this, only occasionallj, for particular points, especially for 
closing passages in the mam Bamcades, as a agrt of temporary gate 

11. Sand bag parapets,— with cberaux de fhze la front, and loopboled above this 
also IS only an occasional resource 
Ac., Ac., Ac. 

Open iron gates are best rendered proof I7 oaken mantlets See figs 3, 4, 9 


S * SM * St«fka4« ' 


2 Stockade* of trees, from esplanades, aveoues, 


caMls, gardens, Ac 
w Stockade of a< 


Stockade of squared baulk, from the timber* 


VOL. 1. 
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Tl»c toUowln? ire tUc tlJcVneun ef onbniry tn«(erial«, ts dctcrmineJ by recent 

ftperimtnti,— 

ptncV. I brick tbick, 
j Gr*n!te, > 

•a - Compact Umestonc vCinebct,«ot{dttone, 

^ Ititto SimtsloMj 

,Col» (clij mil itraw) 0 Inchet cluck, 

At ii]tb of I'burbr) atlrul 10 Incbet, full of caitls 

•la inebe* tbjeVf~V.b»te pine, 

• 0 do Y»llo»iIo. 

* A ilo. Oak, t;4vo«l 

2 <lo> OaV>abreteil vcitb ^'Inclwrooght iron.'f 

J do. SbftI Iron, 

are tbe loTresi tbal should be relied on ta mnaket'proof. 

iiAnKtCADi'<c <>• Tite orwunr* or towis. 

As Intufgcnti tee irldora burtbrotdbjtrtdlery or baggage, fbey we not compelled 
to keep Co tbe roods, nbere tbr; vonld be most erposed ; they trtU be ipt to disperse 
erer tbe feldt, bence all beilges, or vails, pmdtcl to the froot of attack, or anything 
else that nay fhe corer, should be temared 
AAliere two tolerably vide roadi. aa, bb, eross, they can gtoerally be cut off so as 
to form a rery fairly (Lxnked redoubt, forbidding all adrance along tbe roads fbm. 
aelrrs , tbe bouKs lenlog as bamcks, and oflea npalde of beicg toopbolnb 
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It TO p«ie»i itimclm m bW of »b)b •>■»> »» o'*"*'? MS'. 

• Th™ b<« »P "I 
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has oDljr to be dosed at (be end or ends, hj tnpnng up (be portions c, a, aod a 
respectable ‘Hamer* maj still be obtained. This and the preceding are particular!/ 
suitable to the case ssbere provision bat to be made to front and rear 

Nearl/ all the eapedieatt given for Bamcades lo the tosms are more or less tppli 
cable to suburbs, and the immediate!/ adjacent oatslirts , but it ii highi/ unadnsable. 
in most instances, to lose sight of the pnncipte of concentration b/ this extended 
occupation In addition to this list of expedients for towns in tbe country, or in 
Tillages, &c , TTc have field gates, and often bardies > both excellent in forming rcret. 
nents and earthea parapets R. J N 


BAURICR— as djstmct from * Bamcade ’ and conn lered ont/ in relation to 
Fortification. 

The purpose regulates the eonslniclion If the bamer is lo be permancntl/ de 
fensible, !t should lie mnsVet proof, and then becomes a storVide— See 'StoeVade* 

If occasionally defeasible, or elie simply obstnicii»e, palisading will icfice, vnth a 
sand bag or other temporary parapet when required, behind and near enough to fire 
between the pahsadci —St« ' Tahsade ' 

The gates in both the aliore abouM if possible be of palisading la the heavy 
alockide gate is unwieldly If its being muslet proof la indiipensable, 2 Inch oak 
plank, covered wilh 1 Inch sheet iroo, will be Lgliter and more effective, —/such 
mttenali can be procured. 

Here the subject cannot be punued farther iritboul intrrncbing on 'Cate,' but ti 
the higher class of field works require lueh provision, the ronitmctioa of a bamer 
gate is given In the flate 

To regulate the width of the opening 10 fret eflVrtive Is assumed for waggons 
carts &c.< of any sue as surcient for a two leaved gate Tlie one leavril gate Si 
given It f fret, as enough for a single Insrseman or infantry two deep A slight 
cl snge must be ma le in fig I if it is to Le fran nl in admit of a wicket. 

In the diagrams given cipetiatly figs. I 2 tie fran mg and sranlliag I are hero so 
regulated as to give abundant ataliUtrand slreiigth to the whole pariieu'aily the 
tiiain posts 0 , without shewing tlie struts rv if alsove ground, where ihrv are not 
only in the war, but move likelv to deeav espretall/ where they enter tl e earth. If 
tbe level of tl e sleeper, i admits of drainage, she whole should he Uid and rammed 
t gl t with dry rubble, to allow tl e water lo nm frrelv t-y 

The plea tl emseUei are so hong as lo fall l.aek elear of tl e epenirg . tl e bingn 
are kept entirely lo It « rear, and she vpprv ones are inverted. Tl e hevi posts and 
pieeung .stiles are allowed • suf eirnt si leknesifursl era li to enter w thout rrduevioa 
as tenons i these ra Is are guarded bv a strap of iron y > }' aloeg the apper ei'-e. 
lo prev-eot Cbelr being rradilr cut through ar th aa ate The pahsaies are C* » C’ 
aeanthng rut ami wise, ud 4' aivari if much cioer, it wcs.-j be posa?.d< iji a tL.a 
person lo work through. 

Tl e liar y is pven as rvefr’v an tt'i narv aerv-n v tf mere l.e rv-pu-td, a s'ro-g 
(Ian and pa'WV lirVwrrn lwuat<>ut ata|les of |4 im h inui wi!! aerwre a** pcepiwn 
conven enllv 

Itarrief gates sh n. 1 nrvrv tr IrA uoyes rrted. 

Whea there is nul uii»e to n..itfu,'t swh gt rs as a*T g tea is t'v ' she 
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BATTJ^n^ “Tliu article hii bt«ncntD|>i]fll) 13 rt] 7 f^)re^DtM Urot. Cencn! 
Sir Jolin UuTpnjue, from »ome of ihe tot kuitioniles, am! from rmiaiwtncn of 
tie CompJcf when la the Udil. 

^rtUmn^ry Rnutrlt —K Haiferf roBitit< of two or more piewi of irtilJe^ BOiteJ 
for lie purpose of dtipenln; Iroopi, or detUDjin^ lh»l which eoreit and jiroteeti 
them. The term Oatler^ tlio implm the rmplaremenl • of artillery ilntion! lo act 
otTenurely or defentirely fe tic modern cue ©f ite word It itkewite meaai the 
equipment of a certain number of plecn of onlnaoce, which har been prtrioQjl/ 
explained in the article * Anlllcfy * A battery may be c;wo or eoTtmd. 

A Corered iltttery may be wuh or without etnbrwom > )« the latter («n barbette) 
the height of the geaouiUire ttnei according to the dcscnpiioo of gna earrii|t used. 

ti to 

Tof field or TfareUiag CarrUja it ahould be . 3 0 


Gamron Ctmtgea Z 3 

Ship do. .1C 


or for Goal on IWreniag riatformi. to dre orer a fanpeh C or 7 fret high 
Hiticricr, nieo with embnuum, hare ihne openingi cut or built in the parapet 
sot lest than 18 feet from centre to centre, except in lirearhing Catteriei , the tnau 
between the esbnuure* forming a tnpmam It called the ?frrloD The thlchaear of 
the parapet tawardt the caemy depends upon the sstore of the battery, ai fr explained 
In Sfciioa ri::, anil In the article on the •f’enetrat/on of Shot.’ 

The artillery (which eonstitutei the batteiy~.(be partpeti bcug merely the cow 
or protection from ihot) requires substantial bcartage either of aolid ground for £cld 
pieces. Of of timber, plank, or lauoorj platforms, for bcayy artillery 
Batteries are diTided Into Siege and ReU Baticnes u well as for the defence 
of coasts sod that of places the two last will he trcaled of la the article ‘Defence.’ 

In the Bntuh Serrfee, the construeticn of Batterse* is an Engweer operation this 
arrangement, different from that of most eountnes probably arose from the nature of 
duties peculiat to our mode of warfare, gcBerally confined to manlimc expcditjons 
and irregular attack*, where the construction of battene* and commanications, aaA 
perhaps a parallel connecting them, wwsliloltd the principal works to be executed, 
and as the disembarkation of the ordnance, the {larti, laboratoiy duties, and placing 
the artillery la battery and working it, was anfteeat lo occupy that force, wltea 
celentf and the effect of a powerfid fire waa the first importance This arrange- 
ment it has been found convenient to continue, and the employment of Engineers 
and Sappers in the construction of Balttnes pwntta an umnlemipted aerie* of 


• Tb« amj-laettneBl of a BtUeiT itptnit upon fta etgaat, wkttiCT ft* a aonK-aftir parpota ia 
attaek or/oriliedrtnieeofapcwidoD, fta 
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operalions, wliich the French Fngincer Officers arc inclined to tiunk the best — 
See Lieut General Sir Charles Taslcj’s ' Practical Operations of a Siege,’ Article 221 
Second edition 


SIEGE EkTTERlES 

•SECTION I. 

DBH'<inoN 

These Datteries are either for guns, honiizcrs, or mortars, and hare trro objects, 
■nhen employed in reducing a place 

Hrst, — that of destroying the fire of the fort or fortress, as srell as of ruining the 
parapets and military buildings, in order (o approach, s\ith as little nsk as possible, 
to the place attacked , and, 

Secondly, — nhen sufficiently near it, to effect a breach 


SECTION II. 

BATreRtES roR tsb riRsr onbct, or DESmrcTiov or PErevcis 
The early Dattenes constructed in the First or Second Parallels, or from 30 to 50 
yards from them, but sufficiently near to be protected by those parallels, are 
designated as EoGIade Catteries, Dattenes in Iteierse, en llcharpe, and Direct 
Dattenes 

Those for Enfilade and Cicoebet are established upon the prolongation of the face 
of a STOtV, and perpecdieuhr to that prolongation if that position cannot be taken, 
from the uafarourable nature of localities, such as nrers, morasses, Ac, ~ then, by 
placing the Uattei 7 out of the prolongation, taking the inlenor of the face to be enfi 
laded obliquely, this trill be a Iterersc Dattery when the same circumstances occur 
on the other or exterior side this mil be a Batteiy en Lcliarpe lastly, tthen the 
Cattery is opposite and parallel to the face it should destrov, it is then termed 
« Direct Dattery The first of these four positions is the best as its raking fire does 
much to clear the tthole length of the line of its defenders and defences the seconil 
has the same adranttge, though to a modified extent 
The third and fourth are the least advisable, because it takes a considerably longer 
time to effect the object— the rum of the parapets Theoretically, the ricochet fire is 
the most efficacious, although m practice a difficult and nice operition, and only per* 
.(.'V#.'/’ W ff.Vew As«y /aiw rfjnfto ra* Asifiladf 

The diagram subjoined vriU explain (he position of the different Dattenes which 
may be required to ruin the defenres of • fortified place e t, e, representing the 
bastion attacked /will be the Enfilade Dattery, g that of the Revene Dattery, which 
subjects one face and flack of the bastion to rereise fire and the adjoimng curtain to 
enfilade fire , but the position of (bis ha((ery is a dangerous one, being liable (o be 
overlapped and easilv destroyed by Sorties, by its contiguity to the place , it should 
only therefore be placed when a nver or marsh isterrenes 

The Dillery en Ceharpe mly be necessary by the peculianty of the ground, which 
prevents (he parallel being ext*nded as far as /, and the front of attack not reaching 
even as far as e, may render the Datiny d, for direct fire, only available for the 
destruction of the defences of the bastion 
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cf H't» U, lirj »pi ftlr •f«n lof*l nrrnwMinm iml tht titnrr of 
thf »ftn i« wfll rtp’iinM h <rrtK>n *if, from Sir J r<n?<»jne’» NoIm 

^nmrtimrt Jl (« ormurr 1o rlmitr a nillrrrta j'rotrrrr it from an innntUlion or to 
**r in o'j'TOl uliifli thf irt llrrj on tbo naton] am! twil 1 not touch t •"'! the fronnd 
rorr imri rrtqnim a SonVra IJiitcry to I* cori«lrtirtf»l on the ii le of the hiJl itopng 
toward* the j>J*fT ailarVed 

The Itattme* common at * epm, n>hrtlrr for Enni, liowiitcr*, or moftin, are 
f>r«ferf and Half ivnVen H«tlene»| 0 e Utter ronttrudrtl, if pwiiWe, on the crrit 
of riMrp pnmnd, the »lope fill np from the place a* crptiinM in the diignra belowi 
thi* pniiion ii mo«t firo ira' le at ll e part to lie mrlte<I tiecil not he bc'on the 
eicaiation of the plilfom, and the potilmn it \erj •ceurr, pirticnlarlT agiinit thtllt 
lodpng in the Iran 


Diieram 3 of a Ui'f tunVen Itittrry of 1 ft f*in depth 



Tlie CleraieU Itittenei, eiecufetl on the letel of the nit uni toil, are iimpletn their 
con'tnietimt , the Half inaken temg a tno»! flcation of tl e I leraieil, (lee TUle I 
)• 2 ) vhieh it it eiip to praride for at ti e memenl, hr maVinp the neentary 
dediKtmni, iceorditig to the fgure of the ground «brre the Half aenVeo ltalleT7 majr 
1< placed. 


t'lmos \ 

TSACt Of Tltt tLtrATCB BATTtRT rpa CCM Oa llOtMTZrKS OS Til* NATLXtl 
Let CL or THK aoiu 

The Irteitig of thu flaiiery for the dettrwetion of the defetieet, ttbciher for 
neoehet or direct fire, li imially eteetiied by the Senior OlTicce of Cngmecn of 
the Ungade to be employed After the Director of the Ttenchca hat decided in eon 
junction tritb him the exact petition of the battery, he ahould lay out the line of (ire 
•luring the day, and when du>V, trace out the I altemn the following manner, lahing 
care to be provided with a 
IlaDihra* line, 

A iquare, or maton’a Ictcl, 

Two dozen picket*, 18 inchea long 

Two long picket*, per piece, of 4 or & feet, to mark, the emhrature, 

A mallet, 

OnwJi.uv hAEd.'^/uinil. 

And a 50 foot tape 

Cach and all of theae artielct are neeetsary , and without them, difiicultics will occur 
when it i* dark. 

Thui provided, the Engineer OlScer will trace the foot of the perapet perpendicular 
to the Lne of fire previouily laid, (uuig one end of the Ilamhro Imc upon a picket 
driven firmly in the ground at one extremity of the base of the inlenor tiope of the 
parapet at the point marked 1, in diagraoi ^o S. and then itretched to the other 
extremity marked 2 , thence to the end of the epaulement or ahoulder, 3 , from this, 
to the berm at 4, 5, C, and 7, shewing the intenor line of the ditch of the battery to 
be excavated , from 7 acrota to 8 (the width of the ditch at the ahoulder), and again 
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0/ the Relief or Setmd Pariy/sr tif Coittlruetion of the HaHtry — 
Neap Ihe eTpiration of eight houTS (the nuia] penod gnen for a worbug party in the 
trendies), the relief, of the «amc strength as the first, mil bo brought down by an 
Engineer of the Dngade, who wiU hare been sent to meet tliCTO, and conduct them 
to the spot, ny thu penod the battery sLool 1 be compteted to the height of the 
genoaiilcre, and part of the merlons to the I eight of 5 fret, as shewn m disgrara 
^o 5, unless nnusual diffienllles have been encoantered from the nature of the soil, 
and from the heavy fire of the pla<e 

Diagram S -—Shewing the staleoflhe Dattcry at «ic tcrminabon of the work 
of ihe lat partv. 



The arrangement of this relief will be as before, ontil daylight, when they should 
lie changed, and the men rctnored from the parapet altogether, to prevent unnecessary 
casualties, as little is now gamed by hastening the work, since the guns cannot open 
vintil daylight of the secood morrnng. or ta anticipating events in a regular siege, 
such as bringing in the guns and opening a partis! fire, when the stores and ammum> 
lion are not collected id sjffieient quantities 
U u therefore proposed, in cases where the aniHery wjJl not be required to open 
fire until the «ecoad morning, thabthe earth thrown on the bcriu and superior slaje 
abould be left there in a heap tint J next night, which will mask the battery and allow 
the interior to he continued whUoat difRcttlly,a$ etplaineJ m diagnim C 


Diagram 6 —Sheniog the state of the Dattery at the termination of the work 
of the 2iid party,. 



Adverting to tbt change of the party* xml tie ttmoval of the 42 men from the 
parapet and berm, they should at davl ght be placed In imprortng If e coromunica* 
lions to the rear or psjtllel, as niar be, and to the ditch of (he battery i and the revet. 
te« may now revet the profile of the sbonWen at the •sroe time 

The commuaication or road from, the battery to lie rear of parallel is presumed to 
have been commenced at the same time as the battery, and Table Ao If. provides 
for the men and tools for every S feet, the length of the twoog fascines i this 
temoval from the parapet of 42 meo Is only to Improve, give the necessary width and 
render the erroing of the battery wny *od convenient 
The third party, which will amre abotit 10 a m of the first raoniiug, should bring 
down any remmniog pUtforms and mafenala for the laagMioe, the execwtion of 
which Is explained in Section ix , and the number of men and quantity of tooli sad 
materials p»en in Tables IV. to ^ If! . takiBff «». *<» lading lb* pfalfonw that the 
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tiecpen hare good firm beanngs, vtth a slope of 4 an inch to the foot, and (tram* 
versely) laid on a perfectly dead level 

The laat Engineer operation for the completion of the Battery will require a relief 
of about 72 men, to cut through the screen, vihich masked the work, for the embra- 
sures, rercttiDg them, and filling in the merioos this should be commenced at dark 
of the second evening 


EECnON \t( 

DRBACIIINO A*(D COO*<TeS BATTERIES 

The construction of a Breaching Battery mar cither be effected as already eiplained 
In Section tv , and similar to all other batteries eseeuted at a distance from the place 
attacked, when forming one of the early works of the siege ,— 

Or, by converting a lodgement into a Breaching Battery 

The first desenption being already disposed of, — 

The conversion of the lodgement only has now to be explained This operation is 
of two different kinds One may be performed on the reduction of an outwork, 
from whence the escarp of the place can be breached —the lodgement converted into 
a battery,— and the earth taken from the inside, instead of the ditch, as is usual In 
other hattenes 

The the conversion of the crowning of the glacis Into a Breaching or s 

Connter Battery by Sap 

First— The eveeution of a Breaching Battery, when a lodgement is secored in an 
outwork, Is not difficult, although dangerous, mssranch as the fire of tbe place can 
hardly be expected to be entirely overeoree The first operstion will be giving a full 
thieknesi of 18 feet to the parapet, and revetting the interior slope , the revetting, 
for expedition, aav here the lower pert msde of gsbions or cssks which will sene 
to the height of the geoouillcre, and leave the merloni to be revetted after dark 
with fasaoes or sand bags, when tbe embrasures are cut The next work will be tbe 
widening the space for the platforms, and making the communication to the rear, as 
the earth must be taken from a coosiderable breadth Lttle depth having been pre- 
viously obtained. Sand bags and ballast besfcels wiU come into requisition for clear- 
ing, filling tbe gabions aod giving suffiaent bulk for the parapet of the battery 

This description of Breaching Battery will probably be commenced the morning 
after the lodgement is eSbeted in Sbe work (bavuig reference more possibly to when 
the guns are required to open tbeir fire), and as it will be done by daylight, tbe 
minimum number of men should be employed. — See Table III 

At mid dsT the Battery, if commenced early m the morning should be ready for 
laying the platforms, and for tbe construclion of tbe magazine, it would be so if 
fftren at a task to the men 

The party for ]ayli% tbe platforms and toagume will be regulated by Tables IV to 
\ \1L, wad tht wwilfc tawaVtd aieevdswg Vo StvVwas WHt « , vud daV wtwAd 
be ready for the artfllerv • 

The last operation— of opening the embrasures and revetting the merlons— may he 
performed at some convement opportaullydonng the night when the battery is clear 
from other workmen, and the artillery of tbe place bat perhaps slackened its fire 
When the openings of the embrasures are cut, a sap roller should be rolled into the 
extreme opening A few of the most sUlfol revetten should be employed, and fas- 
cines used in preference, as they stand longer, and would last, if well done, until the 
place is reduced. The merlons could be revetted with fascines, and filled m properly 
in 3 or 4 hours, if not under a very heavy fire. 

■ The slope of th* platform asy beiscrcaKd to eneueti to a foot, tad •h«a tnTtCiar amap* 

anvw4 she pan for lAt tnU itiU mer* ^erCfi laadr Plata III— C C t. 
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It U thjt Jhii j)6rel mode of nnitnieiiag VtUerm m »Jje 

trejt of the b« /i3ua<l to ^ *s *un«is/u} u pnctleahle, to *nf ottwr norfo 

b/ fomtin; fbe ombritHro, the opci»nj of oech most he etearr<l ^ feet it the iettmf, 
»nd ]] fcti at the exfenor. terertl men must be empIojeJ to cxrcote (b»t work 
end reret tt eAenraftli, whi/jt fa llw method here proptwed, onty two ere teceswry, 
and they only p&rtitiij exposed 

Qefyre dxyhght, s Jlmet to each embrasure wstt be required to clear ll»e remumsg 
part unopened, and cut ««ay a portion of the brickwork or nuiooty of the sefamtoj 
wall of the crest of the covert-way, which, witb a crow-bar, msy be done la * ftw 
SDioutes. 

^^Tien the work is completed, and the artillery run in, the cmbnxarea should 
he furnished with maallcts, huag on the interior opeoiog, to protKl the artiUeryoien 
from musketry foe , they may be made of three 3-inch deeds, oe two 2 inch oak 
planks, spiked together as sheim i» Tlsle H Kg C 

COWCLOPIVO WasfARKS. 

The following remarks upon Siege Sattenes, ari>iag out of some difTereoccs of 
opinion on minor points in the Consttuclwn and Position, &c, ace oS'ered by the 
Compiler 

First, be is tncUned to believe that all arorking patties, after the completion of the 
first parallel, should have their arms; for this reason^-if a Sortie, or tbs alarm of a 
Sortie, occurs, the workmen have no rallyuij point, and they, or the most of them, 
return to tbcir camp; whilst if thia anna arc piled, or laid securely, tiot far m 
the rear, they will lovansbly stand to them, ami receive onlen how to act. 

Secondly, respecting revetting matenats, it appean that the reUtive adraatages of 
fascines, gabions, casks, or sand bags, consist more in their application than in the 
peculiar ment of one or the other; and each may be employed usefully In reverting 
batteries 
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lj»llr tl e luljccl of Sir^ BiUmw wwItm lUelf into tiit two dftcnption* (« 
iTparJi the eointnirtion or Ubonr,— It o»e In wl icli the ptrtpeli tre tilien from the 
«1 ich, tnd thoie formed from rartii t»\rn from the Inirnor or lerreplein of the 
bjtterjr Any deiiil on* ere onlr modificitwn* of theie two 

There I* one dwcnplion of Isttery not aJtetletllo hutwh ch I* one of the lecoml 
eU«i I e the ‘^lege JUltcry en cnmuHiret thU t* eonttnietcd unlcr pecuhtr cir 
cnmittnee* I j the ronrrn on of m embiniment of i emit or drle, on the hank of 
tl e oppoMte *1 1e of n river into * Siege Uattery, nod the matenali taken from the 
In* i3e r C L. 


nrcTios Mil 

itETtTTise tiKGK namKic* rnoM sorce* nr i.iFrT geveral 
CIR J t oiRcorvr c c b , R k 

Dattenei mar be revetted with land hagi gal lont, or fateine* 

atvo RAGS 

The land bag i* a very favounte material for Bailene* in our Serviee, I ut it does 
Dotlavt luch batteries not only require eonstantrepain all daypbut the embrasureif 
muit be rebuilt every night to the great expenditure of i»nd bag* and labour of 
Engineen and men \\1ien, from want of time or etl er came*, ground li to be 
broken immediately on the investment and the batteries are to be comrarneed on 
the first or second night with a small besiegiog force, it is probable that Sand bag 
Dattenes miu/ be employed with all their disadrsniages also, {n distant batteries 
against small works tl ey may not perhaps eanse much harm but all this docs pot 
prevent their being tie moat Inferior mstenal for reselling They do belter for 
mortar battenes or traverses and vet) well for msgazmn In reveltiog with sand 
bap they should be laid headers and sirelchen with a slope of one sixth at least 

CABtONS 

^ellhe^ are gal ions good for revetting a ballerr (beyond one row on the groun 1 
to the height of the genouiUcre perhaps ) on account of the number of joints except 
in the conversion of a lodgement into a Dreachiog n>ttery (see Section vii ) the 
time and trouble required to lay ibeoi to a proper slope and the great difficulty of 
repainog them, especially in the embrasures when out of order They make very 
good travenes, and are required for masking embrasures The dimensions for sap 
phions need not be adhered to in those required for batteries 

FAOCIHPS 

The best revetment is doubtless male of )8 feet fascines 10 inches in d ameter , 
each of these, being long and pliant srill bend to the settling of the earth , they are 
qirtcijyaai eastlfgppictJ presfttt tiOfOiati A» hvhoseaed bf expfenoif at wdntaee, 
and unless the fascines are very bad and loosely made will not catch fire £ Those 


* Forth ■ ADil Scot on zii wntien at C adad Rodr go shortl; after the • e^ of Burgos 
t After a few rounds these embraiurva become ao damaged and open aa to expose the aunners 
eonr Jerablf andfrrqueatlj become choked bf the atafflhat ftlli down It takes opwardi of SOO 
•and bajt per fun at Snt tlart ng enlj 

; Afaic nebaiterjfoflongfuc oeslatSfcM aa madebj Hie ^eapoI tan Artillery for Initruci on 
and wb ch had flood for dee yean and hadcooitaat pract ec from ft w th heavy ^na was in perfect 
order Atthe • egeof Atme da a tsie thadieekaol thacmhraaurra ofatone aod ortapa were 

all injured by the eiploa on of the r own heavy ^aa aome howerer that bad been opened on the 

moment and I ned wub faic nea ah eh bad becDin atocc a year (and therefore pot to food aa when 
green ) atood perfectir and d d not bum 


>U1. IW; Ire k™, !,S. . 10 f „„ I , „ I, ,f, ,u,,, / 

'*‘’^*”'** * r»»tfTU%, ir»-n «n<! tm#, {-/^ny tWlkil In 

Will. I,(„r,>rr 1, t! I. 11.1, 1). ,1, ,, „ ,„i J 

lliUftTWjl}- ^ 

rnr|ftlm''T Unlrj . i3 

Tof ft pf rtr.'T*tum » . , 29 

M'n^ftfi !a n —9 t>tii t>f Ai- ?3 »i } fc** n« icta $! ort <o 

}»r«V }«iM» Af 

To olijfh tn«t 1-- It I ‘ftl «•*» lire iit}*nfi<r of j«ni, 

Tor «}?* ion ri>aj3fmm{» (tf t5 A. Inst) » , . . . H 

A!w, «)>fn IfntenM tw fttfd. 

fir aUsk'oil irnsth, ipirtt fi* tVir hrratih, tolhe 
jvanjKt. f<T tntfTrt 4 


Ci* 

Tti< loi»»r raw Ui-int; iVa' I ('« ttiimrirr fn H t yrtce*}, « (rtoch leiagnl to 
rrrtirr it 

Tf}* Cnt If U14 o^vt to n«« fm! of the iatitry, «ft«! U ptclete<2 io«», 

twymtiBi fram lift tflJ k.’I bot th< Utt lh« rsil if Jet Imot, to nthle B 

»maf It to »>oM JJ cft wfcjV Ih/rt t>t taut et Ih* |wrtf. to 

Itt llMiiiPy »Pnn» the k<os 4 fnone, wlorh thry bnM la both h*B4f, tJl 

(he Cnt, <rtef too or thriw »«m;i drift it w«]] Into the Cnt i jf sot i)tute 
rtea, ({ wntt l< ftirn ooi, la I the frverfi frreetrJ, u eity error la (he £r>t roune 
win t>« felt lh(Qu;tioui 

Ttie other fetcert *re f ted it Lie tMom 

The iaierioe tJofv «f tl r parapet b S feet, or ahoot a quartrr (ht hnght. 

The t wlrt* io be driten a< rlitws in tg i, I‘Ute I , each «, «, paido; (hrocgh 
two foieraef i am) they are dnien till their hradf are tuned in tht upper oee An 
!it>frt{ fafetot ibotdd bare Mien pieitt* (he iirati of the sailf (or withn) to be 
tamed intiJer and rare Riu-it be taken net Io ddte the pieketi isto Ihne Jaat, as 
they arc UirJy to be ml tberrby IVVet* may be ocwioBallT dnten as f, *, inde- 
{endentiy of (hose at aliore tnatied o. o 

V htn J*j{{<flet are near the ptice, ooeh eoree from mafletry For the gunaert u 
giren br the fasrfnet Jialay (he embraturet beiey aprea«l hie a fan, »,e vertical at 
(he neck, and rioj my at the ragMlar slope of one fourth at the other extremity 
The Intenof end* are la be bnufht tjafte ffttih nlfh the faferroe (fg J, Plate Jl) 
slope of the parapet, at JoljiU oear the yedot of exi'osion are avoided, am! lew 
damage is done if » shot Kdies these fwnocs, than wfiea it dulatbs ihote belonging 
to the intertorof thebatlfrr.vihkMij tbiiilanarc covrmi 

Tlie slope given to the sole of the embrasare most ilejwod on the relative levei of 
the olject firetl at j If for enfilading, it maj {irobably we from the interior to the 
exterior 

The hienoT opening at the liottom of « goa embrasure is 22 inchM wide, the 
catenor opening -wiil be regulated by circumstaaces, but ususlly, baU the Ihickneu 
of (he parapet as A direct embrasure 

fflreretdnj lloivitrer Batteries the neck must necessarily be w ide. if mounted on 
a travelling carriage —at least, 2 feet 6 Inchw,— front the shortness of the puce not 

• Ttin *UliruUa51oirsnfefMff»‘t« hssfceeasbfmsJ laTfWs JI . 'BaltMj' 
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alloTTins it to enter the embrasure srben on its tmelbng cama^ In this case all 
that can be done is, to give the gunners srhat corer can be aUosTed coosistentij snth 
the scope of the howitzer and bj the nse of the mantlets, if brought mthm mushetrj 
fire after the guns of the place hare been silenced 
The same remark appbes to carronades, which were used occasionally in the 
reunsnla. 


RESrerUENT or mortar batteries 


These, haTing no embrasures, require more earthin the parapet The superior slope 
IS reversed They are revetted Lke other batteries when the materials are abundant , 
if not plentiful, and the batteries are not seen into from the place, then perhaps a 
half revetting, as with a row of gabions t if the sod u stitT, it may be dispensed with , 
bat if practicable, revetting is in every way more satisfactory 
The centres of the platforms to fire 
Bt45®'l ^12 feet "I 

„ 22” I should be j 31 feet Vfromthe parapet, when near the place 

L^SfeetJ 


Thieknesa of parapets necessary against 


rileary guns 
J 12 or 9 pounders . 
) 6 ponnden, &c . 
l^hlusketry , . . 


18 feet thick 
12 or U feet 
8 fret 
4 feet. 


SECTION IX 

fLATfORMS.—eoMlIO'V OBtOVO PATTEBV 

To lay a ristform well, as used in tbe last war, the sleepers should he In trenches, 
or, at least, as much of tbeir front ends as is required to give tbem a slope of i inch 
to a foot , tbe intervais between must be completely and solidly filled id with stones, 
and brought up Hush with earth, tf earth alone be used, it mnst be very well 
rammed 

'>Vhen three sleepers only can be allowed, as is looetiraes done in Breaching 
Batteries, there must be one under each wheel, and one m Ibe centre The hurter is 
laid on and fixed to the slccpen Tbe plenkiag is commonly all spiked down to the 
tieepen , but that mode is noisy, troublesonse and renden the removal and use of the 
matenals again difficult 

It IS best, especially when there are five sleepers, to confine the pltnking by 
nbands laid on it, and screwed * throogh it at three or four points on each side into 
the outside sleepers below If tbe screws are well greased before insertion they will 
bear several removals they should go throogh tbe ilrepers, and may be fitted with 
nuts, which last must be uppermost —See Plate I!I Sgs 3, 4 

Platfonni with three sleepers laid parallel, and the planks only 12 feet long, are 
quite inSiaent when tbe guns are sot to travene, which commonly is cot rcquuite 
during a siege 

Mliere expedition is not necessary. It is uepovtast to have the sleepers well squared, 
and the planking of umfortn thickness 

Mortar Platfoms, usually 8 feet square, ve laid as above but in sandy soils tbe 
d fficnlly of giving stabibty to tbe plalfonns u entirely obviated by (be use of a 
fisane, or Junk foundation, in two crossed courses at ngbl angles to each other 

Tbecommoa oblong Siege Platform forguBson traveUmg carnages, 18 k 12', on 


* AsveromRieadHiliobz Sir Jobs Joan InUa'S * aad aaeJln t&vlut W| but iiseelbeit 
lint Coloavl Aldmoo. A E piepowd a |4»tfena arbirb baa be«a (msd to aaawvr tbet far, aa j 
of abich tba aubioiaed aecouat, p IlS, iaanfMbjtbat OSen ’ 

\QI.. I. K 
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fire jlftpfr*. tTtn wlteft Ui*\ icrcw* mA 1h lii<Ua4 of Ite jitaoli bong 
ipiktd dowitj^tlglu opword* of % ort.^ — Plate lit figv 3,4 

J F.n 

UAi>aa« rLAfronu 

Tbe Madra* PUtfonn, tistd In the Indian Army, (Plate III flgt. 1, 2.) promisM all 
ttic ethwcncy of the aliore 'oithont Ua doadTaalagei, weighing only 7 ewt Atiempti 
hare been made to applT tbe »»«« pnnntle <o Mortar natfonni,hnt hUherto urjuc- 
ccssfully, u BO reduellon In weight has been elTerted in consequence of the great 
alrength ntctjsajy for the djffcrrsi furcca. The common mortar plalfona, S' x b’, on 
four ileepcn, wUh the aame acanllmg m that for gun platforms, teqnires woo<l 
more readily obtainable, and note coMcmeitt for transport Both this last and the 
hladms mortar platform weigh ahoat e{ ewt 

In coQsiracting the Midnu platform care ronst he taVen that the side pieces and 
transoms isaVe one compact framing, the whole trarersing oa one front pirot, 
Instead of on two or three, which has been proposed, And which hmlti tlie ertest of 
tmenlng, from the side pieces approaching etch other, hke those of a parallel ruler, 
when mored. 

All faslrnlngs should be made with screws (instead of nails), which, if well greased 
when hrst difren, will admit of (he whole being tihen to pieces repeatedly The trail 
piece, A, Is steadied by cleats, and merely drops into its place j it wiU not be required 
when gamsou cirrugcs arc used. 

etxos otjv A«<B MoaTAW rtATronsia, i>-Tt'fTto »t MurtiMASTMWto'ctt 
Atotmso**, n.c. 

1 Tlio object of the construction of the Siege Con and Mortu riatfon&s is to 
place the artillery In battery on hard lescl tnrfaKt, capable of Rlaltnng thnr 
position and of eoabhog the artlUerymeo to maVc correct practice with fewei men, 
from the farthty afforded for running the gun or mortar up after each discharge 

2 As these worhs hare generally to be laid under fire, and fro^uently dariog the 
night, the more simple their constroction and the more umform their parts the 
better 

9 The Can Platform now to he described, and which has been satisfactorily prored 
by the Iloyal Artillery practice at Moolwich, has therefore been made to consist of 
baulks of uniform length and scautbng, which icrre for both sleepers and deck 

£seb baulk is a piece of fir timber 9 feet long, 3) inches thick, ud 5 inches wide, 
and weighs about 97 br , sufiicieDtly bgbt to be tamed to the spot by one mas, 
besides his arms and ammnnitlou, and being mutcnal, it will fit into erciy part of 
the platform 

4 This is the muintum size , but if made on the spot or in the field the pnsciple 
may be equally adapted to any other increased dimensions, and thus render araiiable 
such Umber as may be found at the lime with the greatest economy of matenils and 
labour 

If constructed of the aiinlmnm dimensions ahore stated a gun platform, 15 feet by 
9, will consist of 

enS. qn it>t 

46 baulks, with 47 trenails (10 inchw long and 5 inch dis» 
meter, each of which makes 4 dowels, 21 inches long ) 1 oak 
trenail being added for the rear centre pm of platform . . 15 0 22 

9 round iron pins, 11 itchea long, including the eye . . , 0 6 18 

10 iron shoes, and 20 inch acrewa . . • . 0 12 

Total weight 


IS 2 14 
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rip. I inJ 2, riafe IV^ irint^ent » baulk of Ibe ibote named dimensions, with 
right holes bored 1 j Inch deep in 1 1 Incb diimder, at the distances spccificil, four 
on each of two opposite aides, both aides being alike when taken from opposite 
ends. 

Oak dowels, 2) inches long and } Jaeh diameter, (four of which are obtained from 
each trenail,) are then introduced half their length into the holes , on one side of each 
baulk (figs, 1 and 2,) a b, c, d, represent the dowels, and e,/’, ff, h, the holes. 

5. Into the end of the dosrel which enters the baulk, a fox wedge (fig 3) is Intro- 
duced to prerent the dowel dropping out The dowel Is then If inch within the 
baulk, and projecting the aame bejond it , this projection fill into the boles of the 
next baulk 

6 In order to Is; a gun platform, take an; ten of the baulks, and dowel them 
together two and two, as shewn at e, P» ^ • oacb two baulks will then form one 
sleeper, IS feet in length. 

7 It is to obtain this length that the boles are bored at the distances speeifieih 
Two iron shoes, 2 inches brosd ind { inch thick, are then fitted in, and fixed with a 
small screw, u shewn in figs 4 and 5, to keep the sleepers stead; 

8 Fig 6 shews how the sleepers tns; be made 19 feet in length frem the same 
baulk, should it be requisite, from the pstnre of the ground, to prerent the trail of 
the gun recoiling off the pUtfonn, which a 32 pounder inranahl; does with Semce 
charge, when the platform is IS feet ui leogth, laid with the usual fall to front of } an 
ueh per foot. 

Each platform requires fire tl<e{wn> which must be laid la the ipaee of 9 feet, the 
width of the uteoded platform, as shesni in fig 4 

9 The platform U oow laid in the usual manner, b; excantmg treurhes to reeeire 
the steepen, aod, after lerelLug them with tbe field lerel, secunag them ui their 
pUe«, b; filliug in tbe treoch on both tides of the sleeper, aud ramming it well, 
takug great care not to injure the sleeper 

10 Prior to eommenciog tbe lapng the platform holes ) inch in diameter mutt 
be bored 2) inches, from one end of each sleeper, aod that end is to be placed at the 
/rant of tbe platfoim 

11 Next take an; one of tbe baulks and la;it transtersel; dd tbe ends of tbe fire 
sleepers, over the boles thus bored, and bore fixe similar boles through the baulk im 
mediate!; orer them, as shewn in fig 7 

12 Place fixe iron pins through these holes of the IransxtRe baulk, and through 
the corresponding holes in tbe ends of the sleepers , the position of the sleepers m 
front will then be secured. 

13 In the rear, a baulk must onl; he placed orer tbe ends of the sleepers as a 
guide but without bonng either, since the *xact place for the holes cannot be deter 
mined until the last banik of tbe platform is laid, because it is not neceMory that all 
the baulks should, be of one width. 

14 ^Vhen tbe last baulk of the platform u laid, bore through it and tbe ends of 
the steepen as in front , insert the pMi*> and the pbtform u complete 

15 The centre rear pin is to be an oak trenail, it will then be flush with the plat 
form, and let the trail of the gun recoil snthout meeting with an; impediment 

16 Tbe platform thus laid is a clear nnjnterrupted surface of 15' x 9 , with the 
exception of tbe heads of the pms front and rear, a portion of which is shewn com 
plete in fig 4 

17 In the construction of this kind of platfoim the holes m each baulk must be 
bored at precisely corresponding distances and heights, and this will be easily done 
b; a dowel box, fig 8 



348 


HArrmy. 


A A,k. rrprcioiJ IJie foliom p5tff,for«lifch tf.e carpenter’* bench. If long enoosb, 
may tnawer 

t, tlic end pjccc pUce4 Irinrreneljr 

n, w. the front piece through nMdi the hole* 1, 2, 3, 4, it the proper JirUnm 
*nd height, ire to In horct! 

n, «, the rear piece or cleat 

0 , 0 , 0 e, tom wedge* to keep the UnR, r, elOie to the front piece 

One fide of the ftaollc li then borta ihnmgh the bole* J, 2 3, 4, with « centre 1 It , 
the baulk h then cot off to tbejwsprrfeogthf^thegaagethewuhythe Mwkrrf at f 
Tlie baulk }* then taken ent, toroed ot^.ina end for cod beiogrtpbcea usd wedged 
Bp, tfte ffppotitff cAte h btrrfti tf before. 

In this way each baulk wHl be ilmHar In etery reipect. 

I8 Iron pin* and ahoe* bare been {afrodocctl In the Coaitnictioo of these plat 
for®*, to enable them to be easier svtsAf ilanag the siege ; bat for ril the purpose* of 
strength the woodea pin* or tressa* wJl aotwef j in J the atxset, csecptiog la bad 
ground, may be dispensed with, or made of wood. If reijufrcd. 

Id In taking to pieces a plaifonn thns hud, the sroodea pto* or trenails must be 
drtTca or bored out, and fresh prorided If the platfom 1$ required to be relald. 


aronrjut rtAmsiMs^ 
ristfgrm for S Inch aad 10 inch Mortar*. 


-3A 



SiCgc riatfonns for 9 and 10 inch mortar* may also be constructed of baulks and 
pins of (he same diraeBsions as those which bare been described in the coastructioa 
of Gun riatfoiTQs. 

A mortar plitfonn of this kind will of 

eirt un 

12ironptn8 > 0 0 24 

Total 8 0 16 


DATTERY, 


149 


This vnll fonn a platforiQ O' x 7' 6", the decliiitg can be diminished, or increased 
to 9 feet square as ina 7 he deemed neccssatj 
The ends of the sleepers sriU nccessanl/ project in a platform of the ahore dimen- 
sions . should they be in the sraj, the^ can be cut off where the deck ceases , this 
will, howerer, prevent these sleepers from being used in anj other desenption of 
platforms 

This platform has, like the gun pUtfonn, been satisfactonlf proved by the Royal 
Artillery at Woolwich. 


SECTION X 
nAVBftses 

All Batteries of more than three p>ee<a thoold have splinter proof Tnvenes to 
protect the gunners from the effects of shells One between every two guns is gene 
rally sufficient They are made about fi feet thick at hue, and about C or 7 feet bigh 
See fig S Plate II 

A passage 2 feet wide is left to enable the gunners to get out of the way when a 
shell falls in the battery, between the traverse and panpet It should extend to the 
tail of the platforms 

If the battery IS auhjeet to he enfiladed, even by ricochet, as is very common on the 
crest of the glacis, the traverses most be at least 10 or 12 feet thick, and such being 
generally Sonken Dattenes, as Breaching and Counter Batteries, ibe lower part of the 
traverse u le^ of the solid ground. 

J F D 


SECTION XI 
KACAsisea. 

The Msgaune recommended b that given In figs 2 , 3, 4 Mate II., as proposed by 
Lieut^Ceneral Sir Chas. Pasley 

The lean to principle It preferable to that in which the walls are earned opperpen 
diculirly 

The baulks should be immediately covered with a tarpaulin, and every precaution 
taken at to dr* nag« 

A magaaine of these dimensions wiU atow at least Cl barrels , or enough for three 
24 pounder guns for one day, at 2l0 rounds per day There should be a separate 
magaxine for every three or four guns though » the sane battery) 6 feet in length 
of magaaine per gun is an ample allowance, ct the above rate of consumption. 

The entrance of the magume al ould not be less than 20 or 2i yanb In rear of tbe 
platforms la ' BLndage,* Plate HI fig 4. a section b given perfectly applicable to 
migaames 

J r B 

Taaciso AND ixicmow or a TniA*ccvtAa rixLo wagazivi. 
Abridged from Lieut..-GeD<ral Sir Cbaa. Pasley’s *rr*etical Operations of a Siege,’ 
2nd rdiuon. See Plate 11 

“ This is rrpreseBled in the anneird disgrtm. ia which tbe body of tbe magujse, 
messurtng 19 feet by fi, b supposed to Lave been laid out panDel to tbe face of the 
laaiieiy 
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ll* Ifff farf.'*iVf’» tmr; rwrt*t^ 

r»jr inwf 

A liie fnt! inMvrtvt/. 

•». M, J*i# frmt tiiroofH l!>* Itnl'i 1, 2.3, #. »t |f« pwf*» 

•■»4 «f» Irt ?■<' Irimt 

», ■, r«r ft'W p» »|/n. 

fw »r»!r« «« JV t'in'V. r, tiMit IV fmt fitrr. 

0»^ lU' ef i''f l4BtV li iVb K»T«l»ffK»)tb IfB 1,?. 3. 4, with t frslrt Mti 
Ihe l>«a!V It IV» f«rt iti* ffnjurlfn^hhylVftitt'tf-^shj IV mw Inf <t f 
Thp fntilK ft Ifrw ulrei tw!, hrnni n^rr,fx40e4f}t ra<l W»y r»flKT«f4a<I 
sp, ihe pppf^U» »i4/* U f»^f ■* Vf tff 
f » iMi WJy »»A htoflk »31 timfUi In tntry fptpn-l. 

I* Init ffftt ! ition l»»f t<»n |alre4acr.| Ji iV <f*gt</v<wi tl fUt. 
fwtnt.lBfaal’* iVo lo ntJff f*ii»-/tlnr{nx i'* hnt fn *fj IV fnfp<«^ of 
U.J wknUs fin« ef InojiSwJl a^twari *n»l IV tW«, «tnT?<i#f h b*l 
yriM" f. r >7 l< »'th, et BuJt* t«<’wer«l. 1/ rtTjnfmL 

I? Ib Ullaf In ffwt • fUl/jnfi Ifo* 1 <m 1, |V w^ati-o p«ti p/ BstetJ V 

ffrifra *r Icmi ew*. *a 1 Iff th frotU/d U tV fUifom b ippift J 0 be rtliA 


tto»r*ii rMrrenM*. 

Mf'fnn faf ft^laeli 4a4 )04stb Mertin. 
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This nill form a pUtfonn O' k ? C'{ tbedcclclng can Ic iliminishcd, or Increased 
to 9 feet square as may be deemed necessary 

The ends of the sleepers snll necessanly pn^ect in a platform of the tbore dimen 
sions , should they be id the sriy they can be cut off where the deck ceases , this 
will howerer, prevent these sleepers from being used m any other descnption of 
platforms 

This platfom has, hLe the gun ptatfonn, been aatiifaetonly proved by (he Royal 
Artillery at oolwiclu 


flECTION X 
TRAvensea 

All Dattenes of more than three pieces should bare spl nter proof Traverses to 
protect the gunners from the effects of ahelk One 1 ctween every two guns is gene^ 
rally sufficient They are made about 6 feet thick at hue, and about 6 or 7 feet high 
See fig S, Plate 11 

A passage 2 feet wide is left, to enable the gunners to get out of the way when a 
shell falls in the battery, between the traverse and parapet U should estend to the 
toil of the platforms 

If the hattery u subject to be enfiladed even by ricochet, as u very common on the 
crest of the glaas, the trarenei must be at least 10 or 12 feet (hick, and such being 
generally Sonken Dattenes, as Dreaehing and Counter Baltenes the lower part of the 
trarerse is left of the solid groond. 

J F D 


SECTION XI 
SIACAZIVeS 

The Iilsgazine recommended is that given m figs 2 3, 4 Plate II , u proposed by 
Lieut^General Su Chss Posley 

The lean to principle is preferable to (hat ra which the walls are earned up perpen 
diculorly 

The baulks ihonld be immediately covered with a tarpauLs and every precaution 
taken as to drainage 

A magasine of these dimensions will stow at least C4 barrels , or enough for three 
24 pounder guos for one day, at 240 rounds per day There should be a separate 
magazme for every three or four guns though in the same battery 6 feet in length 
of magazme per gun is an ample allowance at the above rate of consumption 

The entrance of the magazme should not be less than 20 or 23 yards m rear of the 
platforms In ‘ Bhndtge ’ Plate III fig 4, a tection is given perfectly apphcahle to 
msgazmes 

J F B 

TRACINQ AND EZSCDTlOtr Of A TRIAMOVLAR riELD UAOAZIVB 

Abridged from Lieut^General Sir Chas. Pasley a ' Practical Operations of a Siege,' 
2od edition. See Plate II 

‘ This is represented in the annexed diagram in which the body of the magazme, 
measuring 19 feet by 8 u supposed to have been laid out parallel to (he face of the 
hattery 
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“ la preparing to place the frame*«otk of the body of the laaguime, the two 
sleepers for xccemng the stanchions and stmts were laid parallel to each other, at the 
clear distance of 6 feet 6 inches apsrt, in grooTcs pToperiyprrpared,lhcfonoer being 
Uid horizontally, and the latter at an angle of 4S degrees. These occupied about 15 
feet of the length of the excaration of the body of the tnagaune, the rest of which 
belonged to the passage 

“ ^^hea the tiro rleepen were hod, and the staochioa* and atrota were connected 
With each other, and fitted to their tcspecUte sleepers by pans as soon as possible, 
and the stanchions were secured by wedges or otherwise, to keep them steady for the 
present, ~ the four passjge frames were then placed, one in the direction of the 
stanchion sleeper produced , the other parallel to it, at the distance of about 1 1 feet 
to the rear, that Is, a Utile m front of the digsmsat maiVed for the front of the rear 
trench the other two were Iheo act np at equidistant intersala between these two 

" This arrangement is represented in the annesed figure, in which the Koman 
numends I and 11 represent the two sleepers, ihemag the mortises or notches for 
the stanchions and struts of the frame work of the body of tbe msgaune, whilst the 
numeral figures 1, 2, 3, and 4, shew the positions of tbe passage frames 



“ Tbe sbeebB? jflasVs were then wtrodoceii between the stanchions of the body of 
the magazine and the aide of the wertKal eicavation adjacent, until the whole of the 
sunken part of the magarine was lined with woodwork on that aide afler which the 
upper was rerelted by about three courses of fascines; the sheeting and fascines 
together being so arranged as just to coser a apace of about CJ feet in height from 
the sole of the excatation upwards The splinter proof timbers n ere then laid, in the 
intervals hetween tbe tnanguJar frames of the body of the magazine, with the foot of 
each resting on the strut sleeper, and the top of each lying against the uppermost 
course of fascines At the same time, the ertremc end and the two sides of the ps$ 
sage were Lned with sheeting planks, excepting of course that part of one side which 
was left open to communicate with tbe body of the xnsgazine The whole passage, 
includiag the extreme end of the body, was there covered by spbnter proof timbers 
Uid honzontally over all the caps, which bong done, the timbers were to be covered 
by tarpauUni 
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“In placing the ibeeting, fascinn, and timben, the nhole of the men were 
required to hand those materials sshich had prenoaslj been laid near the spot. As 
loon as the above were disposed of, the labosren' work again proceeded until the 
magazine was finished. About three, and not eiccedisg four, men were employed as 
rammers, the remainder as diggers and ihovellcrs In consequence of its being im. 
possible to dispose of all the first excavated portions of earth properlp, untJ the 
magazine was covered in, as manj men u possible were employed as ihovellen, hj 
nhom the loose earth, especially that ta rear of the magazine, was throsm opon the 
parapet, until it attained the dimensions ipeafied." 

For dimensions of the magazine see Plate II figs 2, 3, 4 

SCCTIOV Xlt. 

BtUABKS ON aiBGS BATTEateS, FBOM ^ona or LtlUTr-CEVEBAl 
SIB r r BOBCOTKB, O C B , B.B. 

The most difficult operation of a Siege is the execution of Siege Dattencs, and 
requires the best Officera to be employed 

It 11 here that regularity and iptem are most particularly necessary to arrange the 
men and itores la auch manner that there may be no delay and confusion 

The quickest mnde of making a hattety (though but of rare occurrence) Is by 
raiiiog the parapet entirely of matenila brooght from a short distance In haslets , or 
uith wool packs and sacks of earth. &c , ibrown in In tbia «sy> the revetting and 
laying ptatfonns, can be commenced at once, but tbe mode is only ipplicable to « 
imill quantity of work, such u a slogle battery for a few guns; and eun then, tbe 
worldng party must be very strong, tbe trraofeinenti good, tbe buketi bDiserotii, 
and tbe supply of earth near it bud and abundant 

The next quickest is tbe Half sunken Battery, in sihicb tbe sartb is got partly oot 
of the Intenor (excarated to about 18 inebea deep), and partly from the ditch This 
tnsy be expeditiouilr done, the itolTfor tbe parapet being sooner obtained. The most 
usual mode, however is to raise tbe battery eotirely above grpond by einvaungfrom 
the diteb 

Tlie longest and most Inconvenient nellKMl is that of the Full lunlre Baltevy, 
where the Interior is sunk to the depth of the genouilirre unlrn the ground by fall 
ing immedistely from the back of the parapet prevrati tl e escavitioa being ao very 
great before the platfonns can be laid as It roust lie in level ground. In exmiting 
this sort of battery, care most be taken that t> e natural ground does not interfere 
with the fire of the guns and a verv al gM swell wfl do this.* 

If the Batlery Is on the side of a hill alop'ug tosrardi the place, the work la the 
Interior will become cxrcssirctas happened at Shealcge of CiudalFodngo, where, at 
the tad of the ) Istform, the depth to be excavated was C or 7 fret. 

rLBTATED BAmaTi iriLT OW TKB VATCBAL SraEACt Or TSIl CBor'tP 

The leit, the ordinary, apd aafesl mode — that of ricasSting the whole from 
the diich— mtv be done thui ■ 

Tl e f <ot of tl e interior alcpe of the |«raprt (which Is the regu'st *g Lee la a!! 
Inttancn) is first accurately laid out , Ihew a para-lrl Lse, at the d.fUnee c( T) trri, 
giirs tl e Interior edge of the ditch, ITale I fig 1 


• lAnrt Oram] a., CBaa FiulrT rrvT J- * 'g i — nr i~ ta arirr»,«iaf tW Iim aC a 

C aa f.*Ilrr7 dirarS Cnas (kat ta a twav«7 skr |«fara laOTt m Im Craa, kratiaf 

tra (W funm* la arjea la rkarC afa'MS tW I— ya^.iira aC |n a ai . aaS ta W cSTtka Iktt iXa 
f aaa eaa kll thr 
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Tlje workmen to be plawa tlong tht dildi on the line a, 4 feet apart, or 5 mea per 
gun 

The depth of the ditch to be 6 feel, to ohtua the earth for the panpet, aod Ibfl 
task, (if that Bj-stem be edopted, end partieularly if they hare a double set,) which 
may nel! be 4 feet wide end C feet deep, ahooM be complete In 24 hours But u 
that would bnog it to a finish at night (hattenes being nearly always commenced at 
dusk), the additional hours to next njoraiog mil afford ample time 
A party of 3 men per gun to be on the berm to throw forward the earth for 
the parapet, and girc a good backing to the intwior reretment j they must keep the 
berm per/ecllff dear all night : this la & point of great consequence, and most particu* 
larly to be attended to, because these men, being more exposed, are more liable 
to shrink from their work At morning the whole of the earth should be dose to 
the interior reretment, and not a partide of it on the berm, which can only be done 
by keeping the men at this work from the fint, and not putting it off till the mom. 
ing they should also hare a rehef, or double act , or, in other words the working 
party should all take their tom in this dangerous doty 
Three men per gun will also he necessary for ramming the earth well, particularly 
near the interior of the parapet this also is a point of great consequence, and very 
apt to be much neglected, the earth aetttes exceedingly from the concussion of the 
Snug, to much so, that (he merlon will sometimes be teen almost entirely settled 
down, and leaving the reretiing of Jong fascines standing nearly by itself In Sand- 
bag Batteries (where those flimsy matenali— sand hags— are soon demolished), the 
embrasures choke, and the merlons settle to that the crest of the parapet is toon 
reduced to a wansg hoe, at most not more than 5 feet abore the ground 
At one end of the batteiy, n narrow ramp must be made to communicate with the 
ditch, and enable the reliefs to pass under cover 
The attention of (he Officers will be much required, 

1st To the men in the ditch, that they work bard, and do not cut away from the 
escarp, which they are apt to do 

2nd To the men on the benn, and rammen, that they remain steady at then post 
and work. 

BTth these, and the bnopng up the rnioos stores tit iimey — reretting the battery, 
—laying platforms,— and making magazines. Battery duty becomes a most arduous 
undertaking, and one that requires nice management to be completed with expedition 
The French mode of excavating the ditch sn the shortest time is by a second row 
of workmen, 6 feet from the fint, not covenog but chequered with them thus, 
instead of placing one row of men 3 feel apart, which would be crowded each alter- 
nate mams moved oufmwnnhmtaiet feet fswa the fint, then, the wWewotUug 
m one direction from the battery, there will be room for the second row to throw the 
earth through the Intervals of the first But Independently of the difficulty (which they 
acknowledge) of carrying this into execution in the night, and perhaps under fire, the 
excarationi will be mcoavemett to work in on the following day Hence a single 
row, 4 feet apart, is preferable 

RAXr BUNKKV BATTEKT 

Ja the execution of these, a row of men, 4 feet apart, will be wanted for the exca- 
vation of the interior of the battery, whicli may be about 18 inches deep These men 
will be occasionally interrupted as the rmettmg goes on, bat not senously *o The 
fint row of fascines may be laid before the excavation is commenced it being under- 
stood that the fascines of the excarated part tre toaupersede the hurter of the platform 
The guns mast be all ready, with a good access made to the battery, that they may 
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1}e Ton m dunng tbe last hour or two of dark, when they will he agaiiut the merlons 
till the platforms are laid. 


rULUSOKUH BaiTxaY 

It would appear, at first sight, in these, that hanng nothing to raise hut the mer. 
Ions, the work would he much diminished , hot the sinking of the whole Interior to a 
depth of 3 feet, with a sufficient passage to the rear, leads to greater labour than that 
of raising the parapet entirely from the ground, since a Sunken Battery must hare a 
width of about 30 feet, not to be very crowded and ineonTenient* The earth that will 
about complete such a battery snll be had at the depth of 2 feet 6 inches, or 3 feet, 
by which we gam that height of solid parapet formed of the natural ground, and a 
somewhat speediercorerforthe men , but the inconTemencet are to great on lemce, 
that it cannot be approred of, or conddered eren the quickest way, for the following 
reasons 

lit The men will cut the 1st trench to the depth of 3 feet to gam cover, fi inches 
of which must be afterwards filled in agam 

2nd As the ezcaration enlarges, the distance to throw the earth becomes great, 
and indeed requires an additional row of men 

3rd No platforms can be laid, nor travenes made, nor tbe revetment earned on, 
nor even materials brought m, until the excavation of much of tbe interior space near 
tbe parapet is finished hence not nearly so many men can be employed at the same 
time u in a battery entirely raised the ground, and tbe matenali taken from tbe 
ditch where all things mar go on together 

tth. Mlien a parallel is to be converted into such a battery,— tbe most common 
case in whieh it occurs —tbe parapet must be made up solid, and tbe embraiores 
cleared out afterwards *t in this the etcavation becomes considerable whieh may be 
easily eoaeeived by adding to the bulk of tbe embrasure (as fiuibed) that at tbe 
cheeks which must be removed to obtain a foundation for the hnisg , and remember 
ing that the newly thrown up earth it so loose even when rammed, as to require a 
great slope to stand whilst the revetting goes on the consequence is that in the im 
patience to open them which appears at first but a trifling operation they are almost 
inranably badly done —in irregular directraos,— and the mouth of the embrasure 
never so open or so low as it ought to be 

5th The foundation will be to uneveu that tbe laying of the platforms becomes 
tedious and is very frequently ill done 

Cth The interior of (he battery is difficult to drain, always confined, and shells are 
canght by tbe reverse slope of (he excavation 

7tK Magazines, being on the level of the natural ground, are not to well covered 
by the parapet 

The pnncipal case where this mode may be advantageous and time gamed is where 
a ptetHtl bts be«t ereie, asd ptrt of it u to be coarerted isto a bitterjr tattetJ of 
commencing a fresh one in front in this instance a considerable part of tbe work is 
already executed, and may be continued donng tbe day, whilst a new communication 
is being made round its rear;— it is thus that the battery may be taid tobe qmckly 
executed, counting from tbe time of commeocug its conversion to a new purpose 


* when the fire of the ptsM a ilHl able ta plure b>la tba battery even this nuy not be aOaved, 
as tbe rear become! so inucb expOMd 

t AncrideDllou of tune aadaa IneoBTCiiIrstrractKti iteaeaDlybeefeemcewbeathebettery 
ie to be thrown op tome tune before it u opened and ibe pontwn mdovd haperaUTe by mmo* 



154 


iJATTunr, 


TbMe retaifVi nppwe tie nalorsJ jraaml to be Jetel «uil pfrftrtly open Ja front, 
wjtbont toy iropfdimenl to the «it i if rt Wb girajly to the mr, there {} • grrat 
kdrtat<se fa woifcy the loJenor Oo ifee cmt of the glacu. there art minj" reaioai 
that ma&e it Bceeesuy. (Piue I 65 6.) If the ^riiund rtsM to the rear, nnTitioa 
i» OMtoidable, bat the labour U enormoti*.— See Plile I. fig 4 
A* fa Fnllannhea Baltenei the isatani ground forroj the jole o/Jie emhrMure, ft 
caaaot (whea letel, or netng towarda the place) t>e cut awtj- to edmil of gaas being 
depmied, u reijnirtd la HreachiBg and Coaater Dattencs. where the phtformi may 
ereo hare to be nlied. TThea th» oemntf for depmiJoa caa be fortieea, care 
mutt be tales to Hte the bott^jm of the trench higher than tt other pomtj. It li 
alwiya ewy to redoee, not 10 to replace. 

Aote/~.Th« precediof detaili refer to fiattetiea perpesdicular to thdr line of fire, 
or nearly 10 It teldom happeoi that they are rromred with auch aa aWi^wty at to 
render « CrdmafrlCre Battery necettary, except on dyle* and banka 0/ nverj. At 
Salamanca, one Instance ocenmd donng the late war; but there It was cut oat of a 
fcrap or Unk of mns,— thus greatly aimphfjiog the operatwn, which, when thii 
dewnption of hattwy fa built ami retettrf from the ground, becomes extremely 
Iroublesoffie. It haa bowertr one adrantage. that trarerses are not so Beccstary, 

sccriov xt». 

yotTno-s A'no co'‘»T*ccttov or rmo lAmatca. 

The {KnitioR of Dattcnet ought tfwjya to he on the moit commanding and most 
adtanced points, la order to ducorer the eouoiry to the fT/>aiMt powihle distance, 
and to pnxfuce « </«s fire oo that space wbicA the enrtny would base to tairch oerr 
in attacking the position. 

If there bo in fracit aoy road or patsege wbfch the enmy would bo obliged to 
follow, or aoy grate of trees whUh there it hot time to Mi or aay kiml of roter 
whataref whfch cunot be rcoored for waat of SMie aod nrani _we mast begin by 
raarkiog the place for a certain homber of pjcret to iiear on Ibrie ob^ecta In propnr. 
two to the whole oatnber of which the lotlwy is to be eomposnl, not f«tgeHlng 
those which are newssary fa pnrdaco • cross dec coirrspoittlmg with the other 
batteries. 

llosrcter, in the oncrrtalnty ia which wewnst be mlh respect <0 thr mannet In which 
the sfietay may form hla attack, and how he may dispose Ms Lne or columns. It 
Is always adrUaLlc to mark aoioe embratores more than tbrra an gnat In the 
battery. 

It docs not slwiys happen that ibepowluwt eommamls alt parts of the fonotry in 
(nat a-vl on lie dealr.—onlhccOBtrtry. fiwjucofty, whether on the frost or fisnls, 
the position mtf »<e on the edge of a raTcy latctscctnl ly a rl»rr nr riruJci. the 
pituayewh'cb it is petessary So defrmli and the oppnsii* baaks srs cf ste same 
kclg'ii. and not loor* than fOI of POO paces distant l» this »»*«, Ja alaanring eri 
tic laJjcat polsti. tha frst sttcntiott Is t> pceseros. at Irut Cij «' <y of srKh 

(He oppnsi's Uak- frsi If the I’ope ia front be r>t tryv'^arly f/rmcl en glKl.. hut 
nnesrs *t rjriBcrg a iwitlc tlnpe, the «»»esc,jp»cnte is that from our pfititW 1 ws cin 
tuA all the frouad U frootj— rt s*»T U nmicMary to tsia dwa lla 

that part of the s'ope that acc« t\, *• o!e nf the ssl’ry di thu wm be eonman 1 > t 
bw g-ound, asJ Ihers is Lttls l,m« to w-r ih* fins 1 i-^eWify, we wort 

e«vrs *'«s a ka-'lcro la l*s mr f» our k(s«!rit goes v» W on the epp-wfro s.vrt Bwi»t 
f*»<»«r»l’e t* lie C9CWC pmerojoy an c^ual he /ht. of gfuttt, if p»ss ’ Is 

tJ*» ttf ^cl lh« prir-pia h* tcry. It It the* nertsury to uit into coosi I'fi 
u-io u* dt*jnarhn of wlLch the «KC»y » J*t »"> S*mil/ th« 
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^at roicii, «htch ctnnet be dntiojeil, or for tome reason are jireierrcd, and 

tlic I'lirts «bere be Ii most bket; (o erott either bj fording or ponlooni 
Mlirn Ibe ground of the position It not ca glicit, and from the summit we cannot 
defend the slope In iti whole length to the bottom of the ralle^, Irregulantiet of the 
ground must be taken adrantage of to obtala a cross flanking fire Out it Is India. 
penuUe that the battet7 be entered bj Iratenn from the fire of the opposite ground, 
aroidmg at the tame time being commanded within grape 
The bse of Irarersea being onl; applicable towotki Intended iofank the bottom of 
the hni It mij be neecssary to dispute the paaiagta bjr a direct fire from a battery 
balfwaj down the bllli this can only be done by raising parapets to a sufficient 
height to coTcr the carruge In Us whole length, to that it can only be seen throogb 
the embrasorr, which need not be rery large, as it is Intended to bear on only one 
passage —.{See Profile No. 1, Held Dattery ) 

The most expeditions method to fonn these battenet Is to take the lerel of the 
ground for the sole of the embraiurci.— (See Profile No 2 ) 

The Artillery thus placed In adsance will retire, after having defended these 
approaehes through the Intcrrals of the hne of position 

If the irregnlantiea in front of the position are not very considerable, instead of 
advancing down the hill it vrlll sometimet be luIT cent to raise the gum 2 or 3 feet 
(see PrufileNo 3) to discover the whede of the slope and see the enemy everywhere 
This will be preferable, particularly when we cannot so idiince without subjecting 
ourtelres to command from the opposite heights, which oceasiom great labour in 
forming traverses and linking trenebes, (o remedy tbe evil of being commanded at a 
■mail iLitance. 

Conifmefioii.— Pro/le • 

The TlicjNetf of parapeti against nnsketry nerd be only 3 or 4 feet. 

To mist cannon at a distance of 1200 paces 9 fret will be aufficient , and m all 
Cases, and at tbe nearest duunees, 12 feet will resist the nearest artillery used in the 
field. 

The Height of the parapet above the platform in front of the gun cannot exceed 3 
feet, but in the space between it Is raised to 4 feet 4 lochei this rclatet to ground 
not commanded.— (See Profile No 4 ) 

When commanded the parapet must be raised or traverses formed, as circnm 
tlances may require. 

The four fallowing profliei are of tbe descnption required in the field for Battenes 


Profile 1 




Profile 2 
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UATTERY TABLES. 

la tlift {aUqmog Tables ao diffuencc is msde with lefcrence io labDor, tix^i md 
ttitenaU in the descnption of Qsliery, whether Elected, Sunk, « Hilf^atak , one 
Sufficient allowance being made fat all in any toB except hard grirel or ttxh » 20 feet 
length of parapet per gun, or 2S feet per mMar, b allawed for each piece, and (s 
laVen, with its labour, tools, and materials, ai Ibe nmt, A like quantity la atsamed 
for each cpaulement, <ad oue third for each trarene.on account ofadditiouslbbour, 
&c tin the extra length o( parapet U entails, at well as in its own eonstnietiosi m 
Breaching and Counter Catteries frds per ttartme » giten. 

The gun and mortar are placed on the tame footing, as the work m the 3 extra feet 
In the laUet may be set against that in the embrasure of the former Full aUewance 
is made for waste in fascines and sand hagst the apparenUy excessive demand for the 
latter u, boweter, the result of msch experience {a tbe field. 

InDabioa Dattenes, a full reretnient of gabioosbasbeeo omitted as objectionabtet 
but as there are cases when enough may be obtained for one row on the ground, and 
the rest completed with fascines or sand bags, proruion has been made fat this in 
Table II 

BATTERY TABLE I 
BiMOsaiosa Ton aitos sattcriis 


• la IIiU>>iinSr<rh«U(nM,SfC Cto In SurtM Fafenw* Sft 


Thickness of parapet at top . 
Jlegbt of parapet* , . 
Distance of emtiTasares from \ 
centre to centre . . . / 
Inf enor opening of embrastire 
Extenoi ditto (“■ i thick \ 
Bess of parapet) , / 

Height of genotullcre, for\ 
tratelling carnage , j 
Height of genoaillcre, fori 
gamson carnage . . / 
IVidthofberm ..... 
Depth of dtch . . . 
Didib of ditto attop . . ‘ 

Ditto ditto at bottom . I 
PbirormfortrarelhngcaiTwge 

Length ! 
Breath 1 

Ditto for garrison carnage 

Length I 
Breadth I 


Slope of platform .per foot 0 Oi 
{otenor slope of parapet — \ 
trora 1th to Ira height / ” 

Supenor slope per foot 0 1 
Dittomortarbattenes.whenl ^ I 

rerersed per foot / 

Eatenor ditto mortar batte \ » h 

nea,ifuottcTetted,pcift j 


Distance of tratenc ttom 
parapet ..... 
Length of triTene that 
of platform .... 
Breadth oftrarerse at base 


Ditto ditto at top . 4 d 

Length of epaol<meut,~'j 
sufficient to protect the v n ' 
KM of the bitteiT . . J j 

Sfortarptatfonns.fromcen I q j 
Ue to «nlrt . • / 



nmER\ Txmc ii 

ro«*nirmo'i cr utmiiit* roK tnc pr«Tmtmo'( or rut 


rA»cT»« *»rTTUtr« 

■ fipjw. w Act ne d tioi RrrrtJm . . 
g Ub«{ Dpym, 'hmtTlm, tUmmm, »i»d' 
J ' Aiiuiis| Rmttm 


'ncUtn 

^bOTcIl 

TUaaifn 

HibiI u<n . • . 

Fuciet totHctt 

Tnanf fncVcti for mbntvm, 4 feel long 
StniH d tto *1 F . . • . . 


StniH d tto *t 
Cro»4*r 1 
JO^frt l*« f ~ 

, ndd lettl J 


7 I rtckrti for ditto, 4 feet tong 




Cabiosifortrarenrt 9 fthtgh a 2 (tdioneter I 


tAKP lAO ■ATTTKtlA 

r Sii7>m, or Acilag ditto t RfVttcn . 

I liaetD SboTtUen lUfflQcn udFUkn 


' riebun . . I 

Sbotcl* . I 

Rimacn . . . . . j 

lUad mallcti . . . . • 

Tnoog picketi for rmbniom, 4 feet long 

SmiU ditto *) r 

Crow b« I T, I . . . 

sofett.pc^ro''‘“"7i ; . . 

, Field lerel J 1. 

fRcTetting ptnpetl 

y each epaulement 


Z Cat ions 3x2' diameter . 

(Sand ban for tmenet if gabiona cannot 1 
be had) / ’ 


OAsioN* BArraniES — uppkr half fa8ci*i* 

Labour and Tooli — See Faiane Datlenea ' 

{ Gabions 3 x 2' d ameter 12 

rRerelt ng parapctandl 

I epanlement J ' ' 
Pickets, 4 feet long 119 


nPPEB HALF BAND BAO 
Labour and Tools —See ‘ Saod bag Batteries ' 

«, I* Gabions 3x2 diameter 12 

1 J rRevetting parapet! 

si Sand bags,! bushel L ef 

' I rs" 4 « } p«”) 
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lUTTFRIf T.vnir. V^S*t TtAT* 111. 



cnwMo'* ontoHn 
f Carpfntfr* 

' l.<liOttrcn, catting ircnclm, Ac. Ac. 


-Afim. . . 

Axes, bnatl . 

» • 
A&cen, ] in, 
liCtelf, fi(M . 

. lUmrern, earth 
SaKs.haoil • 


SmW'lnlts (KTk ]*) ajvjnqts 


eVTTEAT TAOCB VI. 
HADiLs* rLATroiue*.-><ec rurt itt. 


Z«ti0«r,T9el(.«nj Urlarsnlr. ^ 


' Carpenten > 

Labouren, cutting trenches, Ac. &e. 



' Axes, broaJ • • • 
„ pick .... 
Acgm, I.incli . > 
Hammers, claw, Ja»g« 
I.esels, £elil • . • 
Mallets, hand . . • 
Hammers, earth . . 
Screw drirers ... 
, Spades . . . • • 


■ Side pieces, complete • . • 
Trail piece, ditto ..... 
Head piece, or front transom . 
Transoms, centre and rear . • 
Sleepers, 10 ft. long. . . . 

„ 8 ft 3 in ... . 

„ 6 ft, 6 in , and plTOt . 
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IU.TNI>AaK. 

I'nof Jo ftf itif !!/»o**jj|»o,Como*lsinri'' I. 

to »i»ip !wrn th« fPo<M 

«<it JJ.r «lrr.oi5{y »ml of pjncnnjrjt mh « rf J2l firfi fjnl t« 

Vmif } frijiilttil {r,T K tMrtiSfj f«rTi«<'a, «fl<l tti* lfloon»fni<-n<-e «« I h'tmir H 

hi«n»;iftg •orh wnjtity 1 1 » Jt il« Ifci* ujzii^m'nt p'fn 

Jo Sg 7, TJioujh it hat not Ixrn bf ofponmmf. (hiw i'eU 'o| ti-aro 

ho iJoutl at to Jtt >Uri)9:th « It |t pitfa hr/e at ttorth ri‘rp!'i’'^i«n »! miJj- 

»maH ifinlhn^ on be o'.taiMtl, bmij mott t-t- »r,!J io)r-} »*J 
«n4 U U rr«immfB.te<JJba» »*»ot oae |L»ii ia itn U |rt» f«t Jsfo the »»’}.»» oeh 
tn4, at at «, 4 

Rf lie eapenmenu at Utnay, Jo J» arT««« tinh tt'ctr^n to 

ttoaitonTAt atinotcr, 

lit. A tlngln t^one of iuVf<! eonufooct beamt k 12", i»Uh a !-earm?ef J(Jt 
f«t, h 00/ proof a^u&it jhrl’t* at a tan?" of <J»0 it ciay ttaml ibe 4r«t iMl, 
but not a tfcotiij on or orar Ihe aaaie pUfO. 

2atl NfUiff Ji aofb a of iioamt »»fijrT»H y a imst" b»fr ff bwioet.irinfi- 

moMf. Ac , at fw Utenl rctnUnce (« mJe to the ahrlJ, oiuh rasily piercrt tbroojh 
till wtfrinf 

3ftL U«t one t«ch eoarte J« perfertJf proufoben corrird hf too /j»f« cf /unite*, 
emtinjj each eiber (without any earth or <iuny)i er r*rn by S) Uet cf tlun;. mih* 
out fticjBe*. 

flh. Alto, one coone of luch l*e*mt, C lnel-« afoft.t J» prvof. 1/ romnl with two 
of croiteil fainoet ( or eee of farnnet, and 40 Inthn of nnh t by a mne of 
Uulil 12*'i<12*,U4 touehio; each other. 

aaorivo suwsirt*. 

naolVt 20’ C" long, 12" » 12^, 6 Jnchra apart, anil nalrl, ife not prwft Bfiiber 
arc they »o with one layer cf fi*an«j hat they are prrferily ao when corrml wiih a 
rottnc of conti^nui beami of tl»e »atne acaatling; or by a bnl of eartli, from 5’ C" 
to C' thJrV, as In fig. -1, TUte IK. 

TJtc hlinJagn that reiutrd the ihof I of (he ibell wen: all proo/agaiatt the httntmj, 
the action of which last icemeJ much Iw tnerjjelic thaa Ibst of the iliock Tim, it 
Ji to be oioerml, Js an rmjwtanl |wii»ci| le In the conitnictton of cisemale*. 

Hence, ell UinJages may be consliJet^ proof Jf made of 12" k 12" icantJmg wilh 
a betnnj of IGi feet, and co»fred wi«t t«« crossed cmifse* of fascine* , oc inih 3 to 
C feet of earths or with a tccoml course of cootigoou* beam*, alio 12'x J2' The 
Utter would, boweser, occasion a great csmsumption of laatenal* col easily pro- 
rided.* 

This foocluswn is rnpporlcd by the fact, that at lie siege of Antwerp in 1832, a 
mortarbattery IS'x IS" la theclcar.roofed with one course of 61" to 71' spars, three 
eoiinei of fas«nes, and 3' to 4' of earth,— oa anle walls of fiw stanchions S"* IS'", 
and 84neh franung,— stood proof, though atruck by many sbelisj whilst a gua hat- 
(cry, built in like mtinner, except that no prosBioo was roarfe agsinif the fide thrust 
of the shells, fell at the first blow, and disabled the gun beneath it. There are other 


• site and tlerstSonnol^irri*! rteiumedfrornttecooWiitobeS ioch»h«llt»t«'',4tl«»«t 

t An e-inch titll wouJil tai it* way tUnwgfc, if tartim s^ 

J 'tee tleivl Fart ' 
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prwlmli tnrl exjv^mfnfj rrfxinlcil liynjWMk In liii *T*<rlifn1mfli.' onthcrcTu- 
iitr ttrrngih for I1in<hpft IMneh tlirRt, l)U( (here h DOtIung in contrmn- 

lion of the pnncij'JM Iml down tfwre 

lilin^ajn roadt ert/A Smati Scanlliaj 

The foilanmg expenmenti ere sho mide at Doiiap i 

1. Tiro courxei of A’ C k A* C toiMlang, 20^ C* tieanngt the pieeet C] Inches apart, 
and corrred he one layer of fascines, without eanli 

2. Ditto, hut the pireei In the lower course coi'tignoiii 

3 One cotine of 4*'2 scantling, with IR’ 3* bearing { pieces touching cich other, 
roTcred with a bed of uucissnns, an I 40 inches of earth 

Nos. 1 and 2 were penetratcil hy shells* at ROD yards 

No 3 wu broken liy only two shells oat of (he fifteen tint rcnchcd tt | hcncc it is 
too weak , hut the eipenment is lull cicnt to shesr tliat small scantling may he use 1 
when larger timber cannot be had 

In the following.the preceding data hare been assumed as the basis of constniction 

nimdages may be required for lUttenes,Magirinrs,5tore<, Hospitals, or RarraeVs 

M'hen for Gun ilaticnes, Plate II gites the details if behind a full para]<ct The 
tide farthest from the enemy only Is made splinter proof by C inch scantling, wedged 
in between the stanchions, as at t, fig 2. and the whole secured by gabions The 
struts,/ are lodispensahle to mist the side thrust of the shells The heart of the 
outer tide, g. Is built up with dry rubble to reliete the planking from the lateral 
pressure. 

^Vben I Uattery It to be placed hebind a Rarlietie Panpet, such at a c, fig 2, 
Plate HI , perhaps only 18 feet thick, there will Iw some ilitTiculty m forming a face 
for the height abore the low crest, r, (hat would be proof if formed of ordinary tim 
Iwr, as wu done at the siege of Danttic. (tide l.aisot., 3nd edit p 421,) end u given 
la lbe*Atde<3ffmoife k 1 usage det Ofiicicra d Artillene ’ IK 1 1, it could scarcely I e 
less than 8 or 9 feet thick, and would thus occasion cossiderahle wute It is there* 
fore best, in (Ins case, to complete (he barlielle section to that of the full parapet as 
giten in Plate II , by withdrawing 21 feet from the cordon, so as to ha\c 16 feet 
thickness of parapet and G feet citenor slope , rerettiog the interior of the parapet 
and the cheeks of the embrasurci at shewn in figs 1, 2, Plate IK c are then in 
the position of Plate I , and the hiindage can lie completed exactly as befure Tlic 
thickness, </ <f, must depend on tlie fire, either direct or oblique, to which the battery 
will be exposed 

This blindage is intended only to be placed where it is not exposed to direct fire 
and has been seldom used except in such positions, but experiments on the Continent 
hare proved that by laying beams I2"x Stover a portion of the embrasure, and 
covering them with earth 4 feet thick, a protection is thus formed in front of the roof 
of the bbnilage which enables it to resist a great deal of direct fire, and renders it 
much more secure against shells 

InDjiobcck’s ‘Taschenbucli* some account is given of a Rlinded Mortar Battery 
used at Antwerp, 1832, but not with sufficient detail to enable a drawing to be made 
It was probably the Gun Blindage, open at both ends, much on the principle of 
the casemated mortar batteries at Coblenz, which are little more than bomb proof 
piazzas 


* Size sod clemioD u btfore doS ppeciAcd, notlierb tbc oadireof the t mber intheaeenuDt 
of these eipenmenta in the *A de Slimeireh 1 neaice de I Art Ilcrie ’ ISti ovlt is meiit oned, luc 
It is shewn above that the sections rUteall sad III ait strong enough 
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For Magazines altachcfl to Sie^ RoUencs, sec * Battery.’ \t*hcn they, or tlotfj, 
arc to he pliced m houses for defence of pkeet. dry cellars mil lie best, properly pro- 
tected slio^e. 

Blindages for UotpiUli ot QmuVs art h«t made \n lovr sttoug hwldinjs, 's^th 
srolU, tf possible, not less than 3 feet tiuefc, though tlua leWoin occurs bat in eccle*i. 
astical or other public buildings, xshete bosserer the walls ere lofly. If a low second 
story c-m be arranged under the ume cover, to mneb the better 'NYhea bbedagts 
are to be inhabited, the sand, mtb, &c , should be kept from falLng through by a 
counc of saud-baga, as at p, fig 3,t^ate 1. 

Sphntcr-proofs, cither for hospitals, harrachi, or itorei, can be Bsadc, as In Plate Ilf 
fig 3, u idc enough for a man to lay down In, at the rear of the retaining wall of a 
rampart, or against the counterscarp, on a side not likely to }« attacked Mhcn, 
howc«r, the site can Le reached by shells, or when a magazine Js wanted, fig 4, 
Plate III , ts the smallest that can be adnsably constructed. 

If 9 building has to be blinded honzontally, as m Plate I • the external abutments 
can he ohtaincd by tuwmog the sphwtcr .proofs or bomb poofs round it, that wdl bs 
required for barracks, &c 

The following Table gives tome hitte information as to wbat u splinter prouf. 


AumJers and Raiijt ti/ Sfihniert, pieen dy French and Prutstan S/ifllt,/ron Expenmenh 
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• TlieI>KJtl>»i>''n‘«»r4B8edftoiafcOto8Mjwa» la theabore, ‘e * ifftatuo-tre »>iil*pr' 
Ite pttabM moae tt»e Otrinw* kas» of ilroaoanttong thox anrtxw sn4 bo* t»m, *bKb bu a t«rj 
dia«MOlme»BiBBffomo«rUnaor ‘powflfr* Tlr>eir7p* ho*iUe» tw th« nme cilibre m ftf r 
SI pr p,B,of»bicbtbe»bot»rigS»at». prw.»«»,tb« rtti bnat the Mtianed weigbtef a.tofie 

UU ot lb* ttost'dAmtiei. Tb« ifUntm of U>a lO-yr and t ?r did ool peix-tnM » >1 Inch board, 
tlowtolbeai iboMofthedS j>» aodMpr did ni« nature of tb« wood U cot stated 
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BLOCKADE, MILITABY —At « ni3e for Blockading a Fortress, tail re 
ducing it M ilhout a siege operatioD, and elfedaallf confining Ibe garrison scitbu tho 
isorka bf a circle of fortified posts, the folloniog narrative of the Blockade of 
PaiDpeluna is taken from Sir John Jooet’t ‘Journals of Sieges ’ 

" The duties of the blockade were confided to Lord Palhousie, mtb the Gth and 
7th DiTisions of Infantry 

“ For the more effectual confinemeotoftbe gamsonof Pampeluna and to itrengtben 
the front of the Lloekadiag corps, the fifarquis of Met/mgton ordered works to 
be thrown up all round the place, on the nearest heights farourabl; situated to com. 
maud the leseral roads and commuoicalions Nine redoubts, calculated for gamsocs 
from 200 to 300 men each, were, in conseqacnce, (nmeiliately marked out on com 
mandiug points from 1200 to 1500 yards from the fortress The redoubts were 
ordered to be made of a strong field profile, and to be armed with the French field 
guns captured at \ ittona, firing through embrasures 
“The inresting force furnished strong parties, which worked by regular reliefs 
throughout the day, but the greater portion of the labour was performed by the 
pcasautry of the country, put into requisition for this service by the Spanish 
authorities 

“ Neither the peasantry nor the soldien received any working pay , nevertheless, 
through a ngilant supcnntcndencc and the cverttoos of the Officers, the whole cluin 
of redout ts was speedily in a slate of defence Garrisons were allotted to the several 
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door mil sofilce for immediate defence, lening tlie Lasement a^ailaLtc as a barrack- 
rcKim, or as a store generally 

TIic de^cnplion of Blockhouse gisen In Plate I , and m Plate II figs I, 2, 3, has 
the great ailraniage, over those of the ordinary formi* of protectiog its salients , and 
if the hinged planks, y, tig 2, he turned np, a respectable machicoulis is obtained. 

In Plate I the upper story is piereedfor 4 carrosades or other light ordnance, fitted 
nith breeching as on board ship 

In Plate II figs l, 2, 3, no artillery u supposed to be necessary, but the 
musketry of the upper story s\iU fire over and extend beyond the vorL in figs 4, S, 
the sphere is entirely limited hv the works in front, to which it is the keep 

Besides these, however, there are vanoua other forms and constructions, sometimes 
hexagonal (as at Mondragon, near Guipuscoa, North Spam), with a sunken basement, 
a ground fioor, and a flat roof with loopholed parapet walls, projecting as machicoulis 
The following are the mam details ofasiiuare American Blockhouse on the Hsh Ituer, 
near the mouth of the Madanaska Basement and ground floor, each 25' x 25' in 
the clear, the former bned with masonry, — the latter, as well as the upper story, of 
logs, IS" square in ground floor, 12' square in upper story Height of each story 
10 feet, 29 loopholes, roof hipped, with a dormer window on each side, em- 
brasures in upper story, one on each side, stories conformable, — the upper projectmg 
3 feet all round, as machicoulis, beyond the ground floor, and thus 32' k 32' 
WitlllO 

hen hatches are made m the roof for the escape of smoke, they should be grated, 
to prevent grenades or combustibles from beiog thrown in , and when in an exposed 
situation, the roofs should be covered with tinc, sheet iron, or (as in Canada) 
with tin 

Mmd milts generally occupy prominent pomts of ground, and when large, and 
otherwise auitable, the lower part may be turned to account as the basement for a 
blockhouse 

For the general manigement m building with togs, we may merely observe, that 
In the largest blockhouse the togs can be raised sod easily placed u their exact 
position by a common derrick and guys —See • Demck ' 

R. J N 


BOAT. — Under this head are given,— Plate I , Lines for a Ship s Launch , Plate II , 
Carronade Fitments for ditto , 1 late III , Lines for a lour oared Cig, Plate IN , Lines 
for a Dingy 

To avoid errors from the small scale of tbe P<ales, the following Tables of dimen- 
sions are appended, which bare been measured from aulbentie drawings on a large 
scale es ery thing is given in inches to tbe nearest quarter 
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AW# — It hi5 l)ccn found convenient (o cut a perfect boit (conformable with 
I’late III ) in two, alhnart, dividing the length nearly into two equal parts,— for tlie 
purpose of conveying them more easily over difficult roads, or from one UVe or river 
to another The ends are closed hy a partition to each part, and are filleil with eyes, 
through nhich a bolt or iron bar is dropped ^^■hen the two halves are thus joined, 
they male an evccUent boat , and when separate, not a bad dingy — £rfi/or» 


BOJlBARDMK\T.*^“ It may be oseftt] to eanstder the natnre and cfficreoey 
of bombarding towns, and also th» proper employment and real value of mortars la 
tbe attack of fortresses 

‘ To bombard a town is merely to aliower down upon it shells, carcasses, rockets, 
hot shot, and other incendiary missiles, to bum or destroy the buildings, and kill the 
inhabitants, leaving the fortifications untouched. la a well coastnicird place, the 
military espenenee few casualties under a bombardment , they, as well as tbe powder 
and store, being lodged in buldmgs by their oonstraction proof sgainst the eficets of 
missiles , and consequently both the garrison and defences are nearly at efficient at 
the Conclusion as at tbe comcnencemcnt of a tkombardment. Being so, it is apparent 
such mode of attack can never sueceed,except against a very small place, where bomb, 
proof cover cannot be obtained , or where tbe Covenor is a weal mao, whose tense 
of duty yields to his feelings of humacuty, or that bit pmson be insufficient to keep 
the inhabitants in subjection, under the misenes infiictcil on them. The Cnt was the 
ease at Bourbon, where want of shelter, and tbe apprehension of the pnneipal powder 
magazine not being fully bomb proof, were alleged by tbe Governor at the etnscs of 
his capitulating The two latter apply m their full force to Copenhagen, and at 
Flashing the attack was Utterly prosecuted in tbe manner of a siege, and tbe Governor 
capitulated on account of a breach haoing been nearly formed in the face of the left 
bastion , so that casual circumstances alone gave effect to the bombaniment at iho<e 
places 

“ To reduce a place by a regular siege is, in other words to direct every efTort 
against tbe fortifications, the gamson, and theanuament leaving the mhalntants an I 
the buildings unmolested This mode of attack is certain in iis ererti I ni rrquirri 
that the Engineers should be provided with considersMe avsi«tanee whereas tmm 
bardment Is an operation of no Engineer science, and might I* earned into cTcct Iv 
the Artillery Officen without Engvneen, nearly as well as with them. 

“ That bombardment is not availing against a Goremor who is firm, innumeraUe 
examples might be cited , but laflice three well known ficti, 

“In 1757, Frederick of rrussii bombarded the Urge and populous ettv of Prsne 
fos twtsAy twft'isss, vn atsMSwas wsawsev that, the towuwai nearlv «l(^iroved, 
and the inhabitants suffered so sercrelr that thev ^o^e lo general rtNluo act 
attempted to force the Governor to snnrnder, 1 nt I e remaised steidv to Kiv dutv, 
bung two of the pnneipal Senators and br lis firronesi gave cpfcriun tv fur the 
battle of Kollm which obliged the king to mire from liefort llie p'aee la 1793, 
equal firmness was ihewn by the Dutch Covemor of " i lianitadl, nnjer a funoni 
boobardmeDt, and the r/eacb, banng Imstcil so mortars a’ one to reduce tbepUce, 
failed in the attempt The third is that of Cibralur which was lioTl*rdcJ ftr two 
years previously to the attack of the jnnk ships, la 17'2 . but who ever l.rard CtncriJ 
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from the place, would naturally cngriHa the etimition of the gamaon, and the mortar 
baltcnea, in their more distant ailuations of 1500 or 1600 yards, would probably 
escape observation, or at all events he considered of lueh minor importance as to be 
little molested by (ire, and raigbl be crectetl by the peasantry 

*' It IS. however, to be most particularly understowl, that the means of bombard* 
mciit must not detract from the means for the tegular attack, nor those of the latter 
dimmish the means of bombardment There must be no miiture of the operations , 
each must be kept perfectly distinct. 

“ Far better will it prose to give the preference to cither, and make it powerfully 
cfTicienl, than to make tno weak etfurts Success from either should only be expected 
from its own full {Miwcrs to eoiiiinand it 

“A regular attack mas, in some degree, be abridged by the skill or boldness of a 
Commander , but tbe success of a bonihanlment depends altogether upon its own 
efforts being posserful, unceasing, and maintained in their greatest fury till the pro- 
posed effect be produced 

'* To bombard a considerable place in a manner really efficient, at least CO mortars 
or howitzers should be put in battery, and it would be better that the number were 
100 They should Cre without intermission throughout the day ami night , and, with 
that view, be furnished with at least 200 rounds each per day Any increased num- 
ber of mortars used at a bombardment would not necessarily increase the etpcndi. 
ture of ammunition, as a eertam number of roonds Cred id three days from 100 mor- 
tars is infinitely more likely to terrify a Governor aad population into submission, 
than tbe tame Dumber of rounds fired in sis days from 50 pieces ” 

VALOC or UORTAM AT A IIEOS. 

" As instruments to be used in furtherance of tbe regular attsck, mortars are, how- 
ever, highlr nseful, and in lome caacs indispensably necessary , particularly to search 
behind and knock down the dcfensire trarmes. to ilnre the gam)oa out ot Ihcir 
retrenchments, and carry destruction and disorder through every portion of their 
interior defensive expedients, to tease and harass the guards and tiraillcun, burn the 
barracks, storehouses, and depots of provisions, tear up bndges, break down dams 
and sluices, explode expense magazines, and annihilate many earthen defences, not to 
be affected by shot As weapons of personal annoyance they are also of great use by 
tbeir vertical fire, both great and small , for instance, in a confined advanced work, 
shells from a few mortars will, besides destroying the defences, cause innumerable 
casualties, if it be kept fully garrisoned . or, if to avoid loss, the enemy keep but few 
men in it, tbe work becomes open to assault 

“ A few pierners and mortars, at the siege of Badajos in 1812, would have had such 
an effect on the Picunna redoubt , and heavy abells would readily have destroyed the 
dam of tbe inundation, and dislodged tbe defenders from tbe bndge Indeed, to 
attempt to carry on a siege without the aid of mortars, can only be compared to a man 
volunteering to fight a formidable antagonist with one arm tied up 

“At a regular siege, as well as at every other attack, a judicious mixture of 
the several natures of ordnance seems to be the proper medium Tbe proportions of 
each must vary according to tbe nature of the attack, but, when battering trains are 
fitted out without a precise object, it woold seem advisable to have one mortar or 
howitzer with every four guns in large trams, and ooe mortar with every three guns 
in small trains, adding one piemer to eveiy three mortars It is, however, submitted 
to the Artillery Officers, if it would not be itiU belter that a proportion of one pound 
or half pound balls should be added to their siege ammunition, in which case mortars 
of every diameter would be available as piemets” 
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STK£\cflI or ARCHES 

"The strength of tniKinry js far greater in southern than in northern dimates,’ 
tvhilal the coneossinn proJeecd by the of shctts, at equal distances, and of eqna 
weights, must be the same m all dtmalea and m all ages why, therefore, do archft 
of magazines gite way more frequently now than m former wars > It can only bt 
accounted for from the fact, that in the proportion tliat one shell was fired wto a 
place in those days we, la oar bomhardmeats, throw fifty into t place Substance u 
now required much beyond that essential for strength. It » not sufficient that an arch 
hare all the requisite proportions to resist the shock of the heanest shell, and the 
piers a force to bear it up, or the rw>f a pitch to keep it dry , it must also hare bnik 
OTcr it, to admit of the repeated nhstraetioni of subttsnee, caused by numerous shells 
striking It in rapid suecessioa. Each shell blows away a portion of the cotenug ol 
the arch, and if their fill be so contmaous as to prerent fresh covenng being laid on, 
they speedily penetrate to the masonry, after which each shell carries away 2 or 3 
iBcbes thickness of the bnck-work, and in n few rouods the equiLbriunt of strength of 
the arch is destrojed As soon as that is rdected, a shell stnlung any part of the snr* 
face shakes the arch through and through, and after a time it is shaken down f 

" That a bomb proof arch should be kept eitrcmtiy well corered is therefore fully 
as imporUat to its resistance, as that sufficient dimenMoos be gtTca (o the arch itstlT 
Officers 10 future muse take precauboos against (he increased use of artdleiy of the 
present day, and no longer trust to dimensions denred from the espenenee cf the 
wart of Louu \IV htmall placet, hie fart Baariott, no moifacine thould hapelett 
ffian S or 10/ref ^tnaionry and earth pper itt orth, >ud csery Governor, during a 
botahardmeoc, ought most seduloosly to enforce the Immediate restomtion of every 
portion of earth blown away by the fall of shells ” 


BOOM The consideralioo of that sabyect becomes important from the incteaswl 
necessity of gnardiog igaiost the tudden attacks of steamers, opon nvers and bar* 
hours, especially at remote poiots 

Booms may he applied eillwr to tar access to a hsTbour or nver, or to cut off the 
retreat of the enemy, should the entrance have been effected by aurprwe 

like AbattU.rahsadmg, Ac, before field works. Booms should never he left unpro. 
tected, and ahooJd be imnicdtately ooder fire o( a battery or of a i»an.of war, anti its 
guard boats on the look-^t 

It is conceived that the moat cSectoal check to a ship's progress would he given by 
the partially elastic oppositios of hemp cable booms, but as these are liable to be 
quickly destroyed J those of c bam, doated by logs, end moored as occasion requires, 
*MiQ to be most tdvuable,8t least for the eitenor line, reserving hemp, If admimble. 
for those la rear It is unsafe to trust to a single hue of boom in the roam channel 
a chance or a well-direcled shot, or the impetus of the vessel in unusoaliy strong 


• Theaoiior e»t« bad la Su» po«a«»tina • nnaonaduai »»<!* «B lb» »pw by an Olftet, that tn 
trtb at IS f««t span and s feel 9 locbM Skwk miboat any rtwoof rtiutel «•<» «li of 13 ineb 
tieCs »0«eMireIy *1 Ibvurgecrf Fv>rt Oeorg* u» 31 aorta 

i AbsviysbtU fcUuv^aaatxiinl^pPMfan* wed <»»trvJ ■*i*b tirtb ta* l>etn In'*** «<»»»»•« 
•atb KoneonuooMlataike •me yU*K»i\uap ntf »dioi»t t»bl« in a eaeenule »ui«iHr;u»y I* 

} A evpeotVT » Bi*t« — a band •»» and • liuBp^pcwe f«onr*l • »tiiv! n» (>«/l »n arren?' 
«neau tjepKUie out VCTeelt m lie Ute uleii bnop ai.U* men eotaaoatr Siw 
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nmds and tides, &c , &e , ms; defeat the best calcaUtlons of siifllcient strength , but, 
with the check received from the first, if at all adequate to its dut^, it would be 
scarcely likely for any vessel to have way enough to break a second, or at most a 
third, which should be placed at short distances, say from 50 to 100 yards apart in 
rear, — or perhaps only sufficient for two laige boats to row past each other freelv 

Evro when there is no perceptible nse and /all of tide, a boom must not be strained 
too tightly, as a'passive resistaoce’ofthe deadweight of the slack portion would 
be lost On the other hand, if too loose, the vessel will easily pass over it 

Generally speaking, the allowance necessary for the nse and fall of tide will 
give safficicnt play. In figs 1, 2, where a tcogth of boom of about 300 yards has 
been assumed, and where, as in figs 3, 4, 5, there may be a nse and fall of 18 feet in 
a depth of 100 feet, there will be upwards of 50 or 53 feet between the extreme posu 
lions of the boom at ebb a, a, and young Hood 6, b 

Dooms need not necessanty extend entirely across an entrance , shallow or other, 
wise inaccessible parts may be omitted, or else blocked up by much Lghter chains 
than are necessary for the mam channel. A tnfie will keep oufa gun boat, — not so 
a first rate or a large iteaner. A boom may be kept constantly down, in whole 
or m part, as the urgency of the ease requires Not to impede the navigation nnne> 
ccssarily, the 100 yards over that part which wiU be deep enough for vessels entitled 
to enter can be withdrawn to either aide cotire, or to both, m halves, ready to be 
replaced, i, figs 1, 2 

To give perfect facility for thmwiog a boom across at any moment, an express 
eitablisLment wiU be necessary, according to the extent of the obstacle, of— 

1 A party familiar with th« operatton 

2 Housing for these, and for stores when sot immediately wasted. 

3 ProtectioQ for both— afloat and ashore, including guard boats 

4 floorings a distinct charge from the above, generally devolvisg on 
Harbour ilastert 

The first three will be disposed of at once, if a man of war be specially assigned to 
this duty , or, at all events, a hulk, not only armed, but fitted w ith the common 
arrangements of timber ships, or breakwater vessels, for readily passing out the logs, 
chain, Ac , &C If anchored near (be opening it would probably afford all the pro. 
tcction that could be required, as well as many facilities for general harbour duties, 
and the Police and Ilevenue Services The timber can either be rafted, moored, anil 
left afloat, or else stowed away below This sort of provision is the least expensive, 
so much being left available when no longer required for this service It is best suited 
for the defence of small ports But, if from the importance of the harbour or nver, 
or other causes, an cstabhshment tsnst be made ashore, it will probably amount to a 
small barrack, store sheds to receive (be boom, boat house, battery and appointments 
complete, and perhaps a small floating dock, or a pier, should it be necessary to keep 
the boom afloat and in readiness 

The mooniigs,at perhaps 100 cards laterally apart, will have nothing peculiar the 
buoys must be sobd, as in a dark or misty night they are easily scuttled as usually 
built , the boom must be quite independent of these last as to buoyancy 

DETAILS or COSTKLCTION FOR CHAIN BOOMS 

It IS here assumed that it is to be a continuous chain, supported by wooden floats 
of sufficient buoyancy to offer tome resistance to the whole being readily submerged, 
and of such a shape as shall not expose a fiat surface abruptly to the waves. 

The cheapest matrnals will I>e condemned masts and the larger yards and span of 
men of war, cut into suitable lengths, as short as may be convenient, and with inicr. 
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STRK'fO'^H or Aacsir^ 

“The sirength of roasoar7)5 far greater MMnlhtrD than in northern chmates,* 

Tfhilst the concussion produced by the Call of slicH* at cgasl distances, and of eijual 
weights, must be the same la all elunatrs and in all ages why, therefore, do arches 
of magazines give way more frequent^ now than m former wars ’ It can only he 
accounted for from the fact, that m the peoportioa that one shell was fired into a 
place in those days, wc,id our bombardments, throw fifty into a place Substance is 
now reqajred much beyond that essential for strength It is not snffietent that an arch 
have ell the requisite proportioot to nrsut the shock of the heaviest sbeU, sud the 
piers a force to bear jt up, or the roof a pteb to beep jt dry , it must also have bulk 
over it, to admit of the repeated abstractions of substance, caused bynamerons shells 
striking U lo rapid succession. Each shell blows away a portion of the covering of 
the arch, and if th«r fall be so continuous as to prevent fresh coveting being laid on, 
they speedily penetrate (o the masonry , after winch each shell cflrnes away 2 or 3 
inches thiclncss of the bnck work, and in a few rounds the equHibnum of strength of 
the arch is destroyed As soon as that is effected, a shell stniiug any part of tfie sur- 
face shakes the arch through and through, and after a time it is shaken down f 

“that a bomb proof arch should be Vept extremely well covered is therefore fully 
as important to its resistance, as that auflkicot dimeosjons be pten to the sith itself 
Officers la Allure enusi take peectaiioas against (lie mereased use of sstiUeex of the 
present day, and no looger trust to dimeosions denred from the eapenenec of (be 
wars of Loiua \IV /n tm^U place*, hie Fwl DaaHon, no rruyarwe thwU have les* 
than S or 10y>e/ qf woionry end earfA oier tte arch , and every Governor, dunog a 
bomhardmeot, ought most sedulously to enforce the immediate restoration of erety 
portion of earth blown away by tbe fall of sbens “ 


BOOJI.—The coosideratwB of this subject becomes important from the increased 
pecessity of guarding against the sudden attacks of steamers, upon nrers and hai- 
boun, cspccuUf at remote points 

Booms may be appbed eitlier to bar access to a harbour or river, or to cot off the 
retreat of the enemy, should the eotranre have been effected by snrprue 

Like Abaltis, PahsadingiAc /before field-works. Poems should never he Wt unpro 
tccted, and shoald be immediately under fire of a battery or of a man-of war, smi its 
guard boats On the look-out 

ft fseoBccired ihal thcRiost cTerfnaJ cieck to a ship* progress would be given by 
the partially elastic opposition of hemp cable booms , but u these are liable to lie 
quickly destttired,t those of chain, floated by logs, and moored as occasion requires, 
seem to be most advisaWe.at least for the estenw Ime. reservinghrmp.H adraissibV. 
for those in rear It is unsafe to trust to a single hue of boom in the mam channel 
a chance or a weU-di-ect«d shot, or the impetus of the vessel la unusually strong 
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mnds and tiles, &c., Ac, ma}' defeat the best calculations of suflicicnt strength: but, 
mth the check received from the first, if at ell atlequatc to its diitf, it kouUI be 
searccif bketj for an; vessel to have vaj enough to break a second, or at most a 
third, svhich should be placed at short ilislanres, ta; from 50 to 100 yards apart in 
rear,— or perhaps only sufficient for tsro large boats to row past each other freely 
Etch when there is no perceptible nse and fall of tide, a boom must not be strained 
too tightly, as a ‘ passive resistance ' of the dead weight of the slack portion w ould 
be lost On the other hand, if too loose, thevessel will easily pass over it 

Generally speaking, the allowance necessary for the rise and fall of tide will 
give sufficient play In figs 1, 2, where a length of boom of about 300 yards has 
been assumed, and where, as in figs 3, 4, 5, there may be a nse and fall of 18 feet in 
a depth of 100 feet, there will be upwards of 30 or 55 feet between the extreme posi> 
tions of the boom at ebb a, o, and young Hood b, b 

Dooms need not necessarily extend entirely across an entrance , shallow or other- 
wise inaccessible parts may be omitted, or else bWkrd up by much lighter chains 
than are necessary for the mam cbanncL A tnlle will keep ouCa gun boat,— not so 
a fint rate or a large steamer. A boom may be kept constantly down, in whole 
or in part, as the urgency of the ease requires Not to impede the navigation unne- 
cessarily, the 100 yards over that part which will be deep enough for vessels entitled 
to enter can be withdrawn to either side entire, or to both, in halves, ready to be 
replaced, <f, figs 1,2 

To give perfect facility for tbrowiag a boom across at any moment, an express 
estabLihment will be necessary, according to the extent of the obstacle, of— 

1 A party familiar with the operation 

2 Housing for these, and for stores when uot immediately wanted. 

3 rrotectiOQ for both— alloat and ashore, including guard boats 

4 Sloonogs,— a distinct charge from the above, generally derohing on 
llarbour-Mastcn 

The first three will be disposed of at once, if a man of war be specially assigned to 
this duty, or, at all events, a hulk, not only armed, but tilted with the common 
arrangements of timber ships, or breakwater vessels, for readily passing out the logs, 
chain, Ac , Ac If anchored near the opening, it would probably alTord all the pro- 
tection that could be required, as well as many facilities for general harbour duties, 
and the Police and Revenue Services The timber can either be rafted, moored, and 
left afloat, or else stowed away below Thts tort of provision is the least expensive, 
so much being left available when no longer required for this service It is best suited 
for the defence of small ports Dot, if from the importance of the harbour or nver, 
or other causes, an estahhshment must be made ashore, it will probably amount to a 
small barrack, store sheds to receive the boom, boat house, battery and appointments 
complete, and perhaps a small fioatipgdocfc, or a pier, should it be necessary to keep 
the boom afloat aod m readiness 

The tnoonogs, at perhaps 100 vards laterally apart, will have nothing peculiar the 
buoys must be solid, as id a dark or misty night they are easily scuttled as usually 
built, the boom must be quite indepcmlent of these last as to buoyancy 

DETAILS or CO'IS‘nSI7CTID'<l POW CHAIN SOOSIS 

It IS here assumed that it is to be a continnoos chain, supported by wooden floats 
of sufficient buoyancy to offer some resistance to the whole being readily submerged; 
and of such a shape as shall not expose a flat surface abruptly to the wares 

The cheapest materials will be condemned inasts and the larger yards and spars of 
men of war, cut into suitable lengths, as short as may be convenient, and with inter- 
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nl, 1.01 S 1^ ,, , 

t laim maj !x tnatk »)>« .!fw.pmg of the wucipyortcl p-trt The cLmn iJiwjf.J U 
•uachcd to tlieje Junki of matH hy trry ttnmg t(»p}ei, mrlt trnrej. tHcmtmg with 
chain laahlog, » fur }/ fWa he at all fccWy Jonc. .t will be a wwk point at which 
the rcrr thoek may ilritroy all, without a *»njl< ffitng being brolen or dulOTbed, 
ticcpt the itsplci orevlher fatfeningi li«og(t<irte'l~-(S<;e Cg J) 

When a /loom h 1«> » permanentelTair, and no oW uiajii are to be hal. It may 

be atlruailc to buiM aoli<l eylm.lncal lloals, well hooped, of the rc-iviml <ltcien»ioM, 
jim u masts are conalnictetl 

ttTien of a temporary ebararter, an I the aamfice of mafenaJ ii ta be atm W. 
•qutre baulk*, lashwl togrtherwilh rtam.lnatcad o/bemgboopctl. may be iBbrliifl-rff 
fcprtheabote— (Seefif 5) 

In fjtlmsting <K« shock lo be e»pecte«l, it nmt be reftienbcrfa (hat aailms rmeii 
are not now likely to run into »oeh a colHle-w a* a harbour, thonjh they rur 
renlwre through arlttrora ilrait, with open tea at liotH eorta. Hence la (he present 
day we muit calculate as foe stfanier* Oor bryrtt men-of.wat of thu dwcnption 
mar be taken at 1000 or 1200 teas bunheo, and tbl«, with a relocity of perhaps 15 
Inoti. would anip any ehein nt//, as iniiJe at present, where tl e largwt are only of 
2l-lnch round iron , ami unless the neai auch bn< be rery rear, it would demohi* 
that readily, u a steamer referees way, csca If tatirely stopped by the blow for th 
moment, la a manner that other resuls nnnoi do. 

for lueh citrerse cases, u u «neat«l that nothing less than the large and mtsKc 
RiQonng ehtina, of at least 5 fneh sr^uare iron, has a chann of suwess ; and tf the 2»i 
CtSftl hoes are pretty close, erra so targe a vessel mar lx itarjered, lod tmbarrjsse' 
for a lufticient length of time to ceablc Ixf machinery iu be destroyed from thi 
proteetins laltenes. 

The lelectioR of any iaterme<list« met betirceft such a boom, and that onlt mfUcicni 
to keep out boats or smalt iteamers, most depend oo the impoHa&re of the barboui 
cr nrer, ai well as on the dranglu of water deteredmog the siee of the steamer that 
caneotcr. ' 


Fig 7 ahesTS a boom as proposed to fw made ent of oil masts It heft luJlf 
expressly, the hoops and staples can be made In one (Cg S) To support a 
mooring chain of 2' C" links, 3 ' square Iron, piopcrly, the diameter, If of yellow pine, 
ought Ratio belcn than 3C iQches> 

fflhc i<iuafe form h« slccided on, It sidcof 32lnches will beirqnifed (fig 9), the 
lower baulk alone need base staple* or clamp* The chain used as lashing mil do no 
Inincy to the wood, and any degree of tightnes* and compactness can l« given by 
means of wedges, 

F»g 10 is a baulk aiding, IB fnehe*, as necessiry for the largest class cA«m 
caitf made at pmenl 

Uooma for small mers, to protect bridge*. Ac, or to obstruct navigation, 

nre easily made on (he above principles, except that, shonld the vessels on the n*er 
he of light draught only, and no sersoos attack be appfehehdeil lags of wood, eon 
nected by short chains, and couplings well let in and secureil mil prohaiily be 
sufHcienl tVbether the boom is to go directly across the atream, or to do so ob- 
liquely, so as to reduce the strain, will be determwed by locahties tad the strength 
of the matenels avadaWe 

A line of palisading is sometimea u-sed to dose a nrer It w rarely advisable, and 
rery expcnsivt. cspecialiy if only for temporary pvtiposes, fur if it be mere palisading 
in bays, hanging on nhands, it can be easify cat through in tU* night , but if the 
maw posts or piles be at all near caou$li to prwnl boats from passing, they vritl, in 
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most ca«cs, ami Jn no great length of tiioe, by accumolating mnJ sand, Ac-t form 
inipcihments to navigation not readily tcmovablc 

llEUn CABtE BOOMS 

The Imoys, moonags, and general arrangeraeots remaining u before, the alight 
assistance necessary to support the cable Mill be Lest girco by spars of molerate 
scSRihng, nhicli add to the atreoglh m a way that is not done bv casVs or small 
buoys \Mien from necessity casks — alnaya liable to damage — arc used, care most 
be taken not to expose tbeir ends to the sea, or they mil soon be destroyed 

R. J ^ 


BREACn, as effected by Artillery — ^No precise rale can be given either as to the 
time of ammunition required to make a Drcacli Tlie best preccdcati witbin reach 
are therefore giren, leaving their application to circumstances 

The tno most recent and complete examples ere those given by the Trench ev 
penmeDts at Metz, 1834 , and m their si^ of Antwerp m 1832 Thev differ con 
aiderably, chiefly, perhaps from thelatler having Ven conducted under fire and fi e 
former, (like our etpenttienis against CamotaAtall) at leisure and undisturbed, 
especially as they were made agaiost a fine ipecimtn of N auban’i masonry, winch 
could scarcely have been turpasied by anything at Aotwerp 
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St'idih ef Breteb SbetaadSlieU 

SO 12S8 

?2 2jC* 

74 32a» 


P ilsnrt Tetal Time 

yirdi benn 

U i\ 

34 sy 

33 Ojt 


The best represcutatww of the tanal le effects of Preaeliing lUHenes is given 1 v 
Capt Sic ra Denison, in rol Ii p 36, Coiqis Tapers 


twl 

1612— 'Chnstovil 14 

Iladsjos mam breach 160 

„ (tank ditto 100 

, CurUm ditto 40 

Ciudad Rodngo, main ditto 104 
„ lesser ditto SO 
1813— St Sebastian 

main breach 100 

lesser ditto 30 


addition to breacbes 330 


Shot I lUnr* 
sWi 

1 TOO 4 0 

IIOOO 4t0 

9 300 430 all ca»cmaleil 

3000 4(4 llalfliasnnrv 

6 700 4C0 

2 O'*© 4,0 Bad niasonrv 

13 000 C20i Good masot ry 

4 000 CdO^Diio 

41 OOO 4d0: 1) ito. 


930 95e«0 4944 


* ImIu t rortr a-ineb »h« !• (s nrh fcmrk 

t T»Ul ( me IfttUe n{ ihu probiUr »»J rweiA*«f »•» lar*» 

J A»rnisr disunm Tb» quat ly of tU «ui~>no fix* • It- f c»f»r^ »» UJ o*!' 



^78 ijRinor, rosToo.v. 

Scctirir/rromd'rilfucti.ifi f From peeutiarilj of conifroetion Jo or froralij 
!>? $)ie tncmy. 1 geotnl tmogttncnt. 

iWmsIe huoftncj. 

Btdliljif, 

IJc)g?it of inpcnlmcJurc/ At lUmlrstrf Moir,* mtlh rrgarfJ to Ihc mn\ probable 
ebore inter. I e7etantArt (am^ j ropo^eil for fmo/<n( boJj« 

rjMofroioageraenUml *nrl imlaMIify for ipcril in 

moiion on water 1 rowing *i * raft, l>oa.i, Ac. ; capafnljiy of moTcaifiit 
I ai * ^nafirant of ootsTmion 

lafibljr of (ietaj), roii' / rrqutnojf onl^ tneh matenai a/i'J workmanabip u 
•Ifuctioo, am) /fpa/r. I maj moti lilrtf »o be at band. 

r btmgtb to arppMe tJio riofent action of w/nd or water/ 
beciinl/froradwtriictlonj liWe Jubaiff to aplit or wajp from brat of ice? or ta 
bf ttatural eauici. | ipmt in itore, or in u!e.bftbe genera} action of heat, 
^ inoiature, or by arrmiB, Ac. 

Cost and current erpenset. 


BJIIDGE. IWroONit jurrs, CEXEILa EQUmSEKT. >tc. 

Coatoona arc (loliotr cylindrical »e»*elj of tin, which, being perfeetl/ wafer fight, 
possess from their sliap« great baoytscy, and arc wed for fomung bodge* for the 
p-wsage of men br armies in the fieJiU-See rS 8 fe»I.to\I 

A pontoon consists of a ejlmdet 19 f«t C webes in length hf 2 feet Swebes in 
ibameter, with parabotic en^. each 2 feet C inebes long; the total length of a poo* 
toon is consequeniig 2i led ij isehe*. 

1*00100111 are usual}/ formed of diect im, of tbe dnefiptioa tod qodity hoown la 
ilie trade a* a x x , fraraed round a sene* of light wbreis eonstmted of tin, hanog 
UoHow (abey of I ioeli diameter for the spoke*} the atis, a hollow tin eybnder 1 } 
ineli diameter, tuncieg through the entire length of tbe pontoon. 


* The fsll0«)ngT»fat«fittie<srCf (hereblire beirnu irnaJciBg •'b«Tr vitrref ibe Sqsm.the 
Ciivl«,«ai} F^uil Trunale cf equtt «rcM «a •nt>iDmicpnl «4 | } of ihcir ba«*u««, 
fijvm firing («UhT<r«rcaceCopn(itb(er<>rau}tbe eiliTai«ofgrt«nlindJ«»*l»rt»(oril»tasnlo 
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EhiuZ TXangte f^nit Triangle 
on its base «a tu nrtex 

BwfgaeT niaeei to f 
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*7 

Bi 39 

.. 1 

. SS 

es 
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.• 1 
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31 

es >a 

Ileaer, eoutd etebility be giies Si 
tbe rroret 

}C, it reooti <•» Ita FeepeeC be tbe brel . tiro £( (beo A, aadl>, 


} Ittjti SMlti/uAmeri, CifUam, SMh June, }*]} 

U banag berooa QMMrarr t« rrpnnt tlx Poatiwa ExrrtiM, wawlctaiogsIltntioQS irill be found 
wbicb ere more In form than m ilelaile 

A* It i( rer; deiirxUe to nmplifr tbe dn3 ss noeti M iwwible lit drlarltmeiiti etterbed to the 
cernaxer hare b««» regutned In eurti a natuer, tbat abeii fhe ponloone and rtorre are tapitM 
reed; for forming a bnd^, tbe ume drlaebmeM ahaoU km tbe cKir of tbe mft earned on tbe 
rarnage to nbichtbry fcadivrn onarJMlJ’/Sddoir 
Tbe (»rci>e i< diridediniDtrrojmrts, * FsckiDgnftd anpaekmg tbe Carnagee,' and 'Forming a 
Bridge nh cb can tbui fce prtr(i<e4 •epantety 

Those oSvcm who hare bad eapeoroco to narebwg a pontoon tram are we)5 awe/e of *1>« 
grett mfortsnee ofianog-ereiytb/ufooxrWK^prsrwlr arrure'y packetf « order tint ao 
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The pontoon Intcrnelly diTidcd Info nine distinct compartment!, perfectly water- 
light and independent of each other. It h provided with four rows of sunken handles, 
placed at intervals of 2' 1" round the ctrcninferencc, for the purpose of lashing the 
saddles which are placed on it, and form the beanng of the haulks which aiipport the 
lupcntructure of the bridge ; each end haa a atout iron nng securely attached to it 

Single Raft — Tuv yontoont, with their allotted avpcrstructure and atores, form 
a single raft. 

BorBLE Raft.— 7W tinglt re/lt, connected together, form a double raft, on which 
heavy artillery can be conveyed across a mer 

rovToov Dridges are formed by the connection of rafli in infficient nnmber to 
reach across nvers of moderate width, and arc connected with the banks by means of 
temporary stages or landing-places. 

A PoNToov Rridcf, so formed, is capable (under teveral modiflcationa of struc- 
ture) of sustaining the passage of beary artillery and stores, and troops of all arms of 
the Service. 

The Saddle of a pontoon is a framing of fir, 12 feet in length, 1 foot 2 inches in 
breadth, and 3 inches in depth, which is placed lengthwue on the centre of the pon. 
toon, and secured to it by lashings, to receive the ends of the baulks evtending from 
pontoon to pontoon, 

Daules are likewise of fir titaber. H' 2* in length, in depth, and 3" in 
breadth, placed in position from saddle to saddle, and being secured to them by 
means of iron pins or bolts, form the supports of the floonog of the bndge or 
raft 

Wbole Cresses, which form the floor of the bridge, consist of three firphska, 
connected together by four cleats on the under aide, and are 11' 3" in length, V l''ia 
breadth, and 11" in depth. 

Half CKtaaes consist of a single planV 11' $" m length, 1' Oi" id breadth, and 
1 in depth, strengthened by cleats in a similar manner to tbe whole chesses, and 
are placed over the laddles in order to afTord ready access to tbe pins, Ac. 

Each raft la furnished with 2 aaddles. 12 baulks, 10 whole chesses, 4 half chesses, 
1 anchor and cable, 6 oars for rowing and 1 oar for steenng, 1 bnoy line and I breast 
line, 1 boat-hook, and a proportionate number of lashings. 

A Povroov Carbiage is a four wheeled carriage with a perch, and bolsters over 
the axle-trees, and is capable of carrpog a raft and its atores 


ioterraption to Ibe msreb and eaotetiueot to a whole eotuma mar tram tbe oeeeia ty of 
making a ball to repack mj of tbe atotea «bKb n»j bare become deranged br the motion of tbe 

To tbe proper packing ofaramage the grnlcat aticntion tberefore la requ red from tbe Officera 

and Non Commiationed OSeen attached lo a pooloon tiam. who ought penonaUr to inipcct the 

aereral latbinp of each carnage ererr nonuBg before aaoruig in order lo aaccrtain that ererrlhiag 

la aeeure and in ila proper place inaltcntioo to there porticulaia maj oeruioo great deUp and 

retard tbe moTementa of colomni of Iroopa ubwh mtj be monag on tbe aamc bne of road, but in 

rear of tbe pontoon tram and tbe pontoons Dtp fad to reaeb Ibe apot ubere a bndge ia to be 

formed at Ibe appointed time 

The word * Port ’ baring been adopted in the BitsI Narp inatead of tbe word * Larboard ’ tbe 
.aame rule u now oLaerred in the Pontoon Eacrciae. aod tbe amrd * Larboard* will be found omitted. 

Uabst 1> Jnnaa, 

rolone), Bopal Eagineera Direelor 





nniftor, l•o^TOov. 


IPO 


Ctrrt/tjt 



\v 


j V.lftr 


( Tfr%fn 

fvptv 

ftrL 

nr* 

1 R* 

rontfinns . , , . 


ft 

21 

« 

, ft t* 
t « » 

ft bt 
i ft 

11 



lUtJKr . , , 

12 

It 

3 

0 4\ 

0 3 

3 

1 

22 

. 

Ift 

tl 

3 

[ 2 1 





HilfChestrs , . 

i 

it 

3 

1 0) 

0 l\ 

1 



h*5rfs .... 

8 

13 

0 

1 3 

0 3 

1 

1 




aws 

. naM 






1 

3 

Je> 

3 0 

e i 


i 


llwiy .... 

1 

•» 

0 

0 10 





C»Ve. 51 fi‘hoa . 

1 

fj 

0 

0 3 



■» 


tlan ..... 

7 


0 






{(oatdiooV ... 

t 








IWf ta«\mri . . 

3 


9 






^a ' 'V /.t«h •urs . 

f 


0 



1 


3 

Carmte IjhI «et . 

4 


9 

0 1 




7 

*iUek Ijiih aft 

f 

e 

0 

0 3 

K^pe 

1 


i 

•Rael, ^t,eti . . 

P 

) 

0 

0 U 




3 

•Huny line 

1 


0 

0 1 




3 

*ltfe»<t Unt 

2 

fft 

0 

0 1 




10 

•OujHftm . . 

3 

u 

3 

0 4] 

0 3 


• 

w 

Carrugt AXcijKs . 






13 

3 

30 

Total Wfisht , , 

t 

41 

1 

11 


Tlf bioll* irt the Cnt iicrw *”» ertirt of the 

Wtfm, nl»?ch Iff «f to fwriie then, m tft»t wteo W I is tXtlr proixT fljteei tie 
toptef ibe bouIVi »nl the we Iwli the rt«*n «« fUceJ ta»nL»l*>/ ww 

tbeTv th* !•» IJet ire UJ 1 wer the toil Ike «kV »lpwftl betwtea the 

iwM'eit the two poatooni »tr iLrti j*U«U cn t*>< m!4'«,tSe Mr» bejBj pocled o«r 
the eaitj’e Lrtweea Ike anJer lUe of the j^ialami t the »nrb»r oa<J buoy we wcurely 
twliei] to the penh of the nrrUse. 

The pooioont tdl etoree are iwtril I* tb* fiTTUs* Vf webW gutlu tfC 
|vutei} oTtr the pontooai ind Iwhed to tie twneje. 


t>eTAciiMxyTs ro% ro-vno't c*»»j*cis 
The raea be Jofifinj to the pontoon trtfoo/e toW off la <Jf lacbmeotJ ol C »m>, <wl1b 
» ComiaUsIoncd Officer wbew one can Iw epared ) wd Mcb iletachnwoi of 0 has 
cTiarge of a carnage wtUh lla ponlooa and awr«» 

Tie Oaieer* are distnlotcd by the Commandiag Ofli«f according to their Bmaber 
ntnongat the difTircnt camajea. 

The carnages are numbered from nght to left. 

The atorci letag laid out on the etouimI. and the men drawn op In Ine in tear of • 
the camagM, the following jnit rurtiwa <UUit the tootle to he adopted. 


Tbt»r ue tiUkei Is (h« caniaga^bu bM htlsg awd oa<U «h« hn<t;e U fomttl 
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TO PACK THE CARRIAGE. 


WOBDS 
or COUUAVD 

Humbert bifTkrtei The front rank men are the left lectioa, and the 
/romlheRijM right aection 


TAreet.Lf^JTAeel, 
Quick ifarck 
Hall Lreti 


rank the 


Hon Commtitioned 

Officeri number I** proTed. until each Non Commissioned 

DetacAnent* from Officer and paratc knows bts numher, and how thej are told off. 
/ronl lo rear. 


Form tip on your 

re<;>ecIiBe The detachment will be marched right In front along the rear. 

Carriages, FiyAI and will be halted in inceession behind their respcctife carnages 
/ace. futek marck 


No 1. Right Section, halts m hne with the off fore wheel. 

,, 2, ,, n COTcrs him between the wheels 

,, 3, „ „ do 1 and 2, in line with the off hind whecL 

„ 1, Left Section, halts in line with the near fore-wheel. 

„ 2, „ „ coren him between the wheels 

H 3, „ n do 1 aod2, in hne withtheoeartund wheel 


l*«jiere lo pack 
tke Cema;ei 


Cellec/ Stare! The Right Section 
lifi out . . . 


Tlie Left Section 
lap out ... . 


t Tontoon 

1 Saddle 

5 Chesses 

2 Half Chesses 

6 Caulks 
4 Oara 

2 Ootnggeri 
I Cable 
1 Anchor 
1 Dooy 

and 
1 Pontoon 
I Saddle 

1 Cbtsies 

2 Half Cbeiies 
C Daalki 

3 Otn 

t }>t»i 


To the ngbt aide 
of the carnage. 


To the left aide of 
the carnage. 


Ther Will also eollret the fullowing small stores and iul iip s-d j ’see il em in the 
box, lo the front of (be carnage s ix. 

3 IRxIr Lashings 

8 Rack l.a>Linp and SUtks 

4 I'lns 

1 Rieait Line 
1 Buev Line 
4 ^sJile La»l iBgs 
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The care possiWe roost be tales by the >ott Commissionel Officer »n 

cJiarECihat the those small storei hwe been duly <oHectct{»n,l pbce! lu the in 

the dark, men are ia the liaLtt -of plaang (hem on the sround where thev *« haUe 
to be lost The Cetachment wilt then &U ns at their respectirc j>Iaccs on each aide 
of the camaje 
Poe* thf Car. 


Poatt r 


C*M*« 


<!aU/» 


iLotA dotm 
SaMlf$ 


Ouln^jernnH 

CaiUt 


Pnrparr l9 
piac* Po«/oof» 
M Carriajt 


Pentun 


At the wont • SatOlr' No I nght lectton wUl place himself at the 
front and 3 left section at the tear of the carnage, ready to pack the 
aiores, which the other four men fram their respcctire udei of the car. 
mge will hand to th«o * 

Fonr ba&Iks ate placed flat on the bolstsn of the carnage, the ether 
eight baulks are placed edgeways on the fontier, and arc bolted and 
keyed to the fort bolstcr 

At the word • CAe*«rr,* ^o } nght and ^o J left acetion pack them, 
the other four men lift them on the carnage 
Care must be taken that the first chesses are laid ledges tippermost, 
and flash with the front end of the banlki The next chess is laid 
ledges downwards, and retired aulEctently for the ledges to be clear of 
each other, and so on alternately 

At the word *SaJJJei’ the left detaclment bnog upone lad He and 
(he right detachment the other, placing the eleats downwards, (he 
pins outwards and within one inch of the outer edges of the cliciaei 
hos 1 lash the taddlca to the fore bolster, and Nos 3 to t) e hind 
bolster of the carnage , the Uihiags are mule fast to the inner Hngi 
on the boUten so front of (be fore bolstrr, and a (urn lakrn round (I e 
outside bora of the belaying drats of (he aaddle , they are (hen paiied 
through the nog and op through the hand boUi of the ei esses, rt»in 1 
the toner horn of the belaying cleats, and again ilown through 1) e 
hand holes of the chesses at the rear of the carrisge, but outiide of 
them in the front, then again through the nags and are fastrnwl by a 
fnpping tans. Xt hdst Nos. I and 3 are thus employed, Vo* 2 Uih the 
anchor and buoy to the pereb of the eaniagt 
At the word « Ontrsyycra osd C»*fr»,' No. 1 nght an 1 ' ’ ^ e 
these ttora froro Nos t and 3 wa’'* ' • • * 

up the cable • 

(he Stores 

Ipca this wime of the detaehoent place thrmseltes 

at eqtal distaares on (be outside of the pontoon to be pUcnl Bnt on 
the eamagr Two baulk* arc ihca withdrawn from the carnage f>r 
the purpose of rolhng op the pontoon on to It one en 1 of e»eh bsuJk 
resUsg on the uupeninirtiire wtoeh has been packed and tl r other 
etui resting upon the grounl at an angle eonstnlent for roHiag lie 
pontoon on to the earmge 

The pootooa li then carrfuPy (oKed op the banlks on to the 


«fl (*cr»«yc laibLei and baulk* rrpUeei! on the rarrug- 

Nea. 1 wi.iu.ih tu bcadani Nw 3 the stem of the pontoooi fiy 
(f. Und et of the jooioon* to th^ aaihCcs round the back of tl « 
leUfiftg eWsti . No. J Wt wi 1 a« »t at I'e hn-1 and N-> 2 rg’ » •« 
I've .Icrat afirr whrfhNoe I aitff w^l pan tie earn a»dW h.o'k 
usi.ecnfr«p.ie£iWM«‘l«»*^el'»'ef>ihe rev aslNo* 3 wCl U.h 
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three oars an<l the hoat^hooV to one of the inner handles at the stem 
of the pontoon, and three oan to the other , ^eat care being tahen to 
secure the oan, to prerent them slipping off the carriage m travelling 
i’jM fAe Hody ^0 2 left gets on the top of the pontoons to adjust the fenders 
7,athingi orer jttached to the laslungs, Nos 1 and 3 pass the front and rear and 
(he Pontoon! ^ ^ lashing oxer the pontoons, and as soon as the 

fenders are adjusted No 2 left goes to liis place at the side of the 
carriage 

Makefait the Nos 1 and 3 lash their respectife ends of the bodf lashings to the 
Bodif ^«Ain^ outer nngs at the tide of each end of the bolster of the carnage, 
and Nos 2 passing the respectire ends of (he centre lashing through 
the centre handles of the pontoons, cross the ends to each other under 
the baulks, and then through the (nangutar rings at the opposite side 
the whole of the bod; lashings are made fast by a fropping turn 

to OSPACK TItn CAKRIACE 

Inlaihend Nos 1,Nqs 2 and Nos 3 nntash and cast off their respective ends 
cast off the of body lasbings Nos 3 then unlash the oars frona the inner 
DodfLaikingt haodlcs of the pontoons No 2 left gets on the top of the 
pontoons and disengages the fenders 
The left section then fold up the body lashings and place tbem m 
the box at the front of (he carnage They also withdraw the oars 
and boat hook from between (be pontoons, and place them on the left 
side of the camsge 

Vnhah the Nos 1 ted 3 unlash (he lashings at their respective sides and ends 
Pontoon Lath of the pootoons, No 2 left section assisting at the bead and No 2 
*"9* right section at (be stern The pontoons are then rolled steadily 

down on two baulks placed as in packing them 
Inlaihenddtt- Nos 1 imlash the fore lasbings and Nos 3 the head luhiogs of the 
mount the Sad saddles tod dismount them placing them alongside their respective 
pootoons , Nos 2 at the same lime onlasb the anchor and buoy, and 
place them on the right side of the carnage 
Dimiounl the No 1 nght places himself at the front and No 3 left at the rear of 
Store* the camsge ready to hand the tlorti to the right and left Nos in the 

following order 

The cable and 2 outnggeTs to the right Nos 
S chesses, 2 half chesses and 6 baulks respectivelv to the right and 
left Nos , who will place those stores on (be ground on their own side 
of the carnage, the Non Commissioned Officers observing (hat they 
are neatly packed 


ronuiNc THE bridge 

In forming the bridge the detachment of each carnage form (he crew of a raft, 
whose number corresponds with the number of (he carnage. So 1 carnage becomes 
No 1 raft, and so on 

Tbe stores being unpacked and placed bv the aide of the nrer, the bndge is now 
formed by launching successive pontoons into the nver and placing (he superstructure 
on tbem , this is lenned— 
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Tl>e pontoons ilioulil not be rolled dovn but careful]/ earned to tbc edge of t!ic 
water below the position where ti » intended to form the bnJgc, anil they will be 
bfpuglit Hp to tJi«r places s^tost the ciatenl. 

THE DtrrjBs or luirr DerAcnsiEvrs 

Rarr No 1. — hcj 1, cable rjetJ, who tiiU keep (he bniJje in Ki proper position, 
and belay the cables to the rafts by the beb^to^ deafi of the astldJc* of the pontoons 
opposite to the anebon, sbifiuig them as the bridge is boomed out, and taking great 
care (hat they do not cross (he cabfea 

*No3 2, SMALL STone srtN, who take io four oars and one outrigger, on the 
atarboard side of the bridge, end three oat%, a boat hooV, sn 1 soother oat 
ngger, on the port aide <rf the bridge , which stores are banded to tbem by 
Nos 3 of No 7 raft The whole of these stores are laid across the poatoons. 

Nos 3 LAT ths ciicsses, taking tare that the joint of the two half chesses 
are over the centre of (he taddles, and flush with the belaying cleats 

Ratt No. 2 —Nos 3 wiU buh Ibe aaddtes on the pontoons, which must be over 
the Centro and within three laches of the aecond handles from (be ends of the pon- 
toons , this iashing mtitt pass t hree tarns over the saddle and twice in front close to 
the ends of the saddle, and be made fast by a couple of half hitches. 

Nos 2 Witt TASS THE TOVTOova, onder the saddles, and Nos-S will banllbew 
tip to be in reaihoeis 

Ratt No 3 — PaoxT Sadolk JIkm •—'Nos 1 and Nos. 2 wiQ pass and pack the 
chei'es on the pontoon last inserted , Noa. 3 pin (he baolks to the second saddle from 
the lastii Bssitted Ly the baulk men 

Ratt No i —Qaolk itcN.—Ko I starboard hnnga vp (be right baulk, Ko 2 
nest baulk, No 3 right centre baolk, Ko 1 port the left baulk, No 2 tbe nest, No 3 
the left centre baulk, and the whole wiU assut in pinning tbe baulls to the saddles, 
taking care to pm the two oniaide baulks to the saddles before any more are placed 

Rafts Nos 5 and 6 — Chcss Mev —Nos 1 of No 5 raft will bring up two half 
cbeasea and lay them across tbe baulks joining the shore hsyr^Nos. 2 (he first whole 
chess. Nos 3 the second. Non, I of No C raft the third, Nos 2 the fourth, and 
Nos 3 the fifth, which oust be brought »n tuccessmn andbelaid in asirmlar manner 
to the two half chesses, with the wide space between tbe cleats towards the n«T 
The chesses must be laid gently on the bauUiA 

Raft No 7^No8 I and 2 Sadbl* Maw — Nos 1 will hnng up the front saddle 
and will (ay it parallel to (he nrer, with the pos towards the (aad , Nos. 2 wdl place 
tbe second saddle at about 12 feet dalance, and tn rear of tbe former and parallel to 
It, with the pins towards the raver and so on alternately These men will assist w 
pinning the baulks to the rear saddle 

Noa 3 BRIMS OF THS OARS, boat hoolt and outriggers and hand them to 
Nos. 2 of Ko I raft , taking care to band four oars and one outrigger to the 
starboard side and the reinamder of tbe stores to the port side of tbe bnlge 
Preptfe to No 3 raft will toati the front aaddle No 4 raft the centre saddle, 
ioora f/ut and No 7 raft the rear saddle Noa. I and 2 of each raft will insn 
(he ends of thc3r respective aaddlro 
No 3 tbe centre between the two outside baulks the port oa the 
port side, and the starboard oa the atarboani tide of the bndge 


* Wh-n bool* r»oUobtMnea,t5iev*Li>aldhep*t«ink>tk« whole of the otnefbo »rsft,W.S 
1 end* or No 3 raft 
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Prtjiarf lo li/t The nliotc of the crenf of nils Noi 3, 4, and 7 TVill stoop donn 
and Ut hold of the saddle and hautls, and at the vord ‘Lifl ’ the 
whole of the superstructure will be raised up 
Boon out The bridge is pushed gently out, until the pontoon to he Inserted is 

in Its proi cr position under the saddle. 

Doirn The superstructure is Isid gently on the ground, and the requisite 

stores required for another bay brought up , and so on nntd the length 
of bridge IS completed 

After tlie bridge is completed, the men on the bridge go ashore and 
fall m by rans, in a hne with and near the head of the bridge , the 
Non Commissioned Officers of each raft lianng previously supplied 
Ihemsctvcs with eight raeV slicLs and lashings, two breast lines and 
two grummets, to male fast the steering oar 
Form ty Ihreet The whole move off together, and when arnved on the bndge are 
on your rr^ee- tot to be allowed to leep She step as in military morements, — Nos 1 
r»rf lla/Ii jj, j j halting on Shew respeclire rafts over the pontoons, and 
Nos 2 in the centre of the rafts the Non Commissioned Officers in 
the centre of the bay on the lower side of the bndge 

The Non Commissionetl Officers should immediately maVe fast their 
breast lines on the stream side of their own raft to that of the raft 
nearest the shore The rack alicks and lashings sbonid be recred 
through the handles of the pontoons, those for the starboard * side of 
the bridge to the starhosrd pontoon, nnd those for the port side of the 
bndge to the port pontoon 

doim At this word esch man will provide himself with a rack stick and 
lashing and each Non Commissioned Officer with two, Nos 1 and 
Nos 3 place the oars an I outriggers in their proper positions, and 
Nos 2 lisnd them the rack sticks and lashings | Nos 1 end 3 will 
rack down over the pontoons Nos 2 over the centre of the rafts, and 
the Non Comtnissionel Officers over the centre of the bars The 
outriggers are placed over the centre of the pontoons, the middle row> 
lock being over the belaying cleat of Ibe saddle 
The oars are placed two blades being towards the head of the 
bndge and two towards the shore, the looms of the oan resting on 
each other, to bnog them as close together as possilile , the lap of the 
oars and outriggers will then be in the centre of the raft and bay, and 
they will be firmly secured by a rack stick and lashing 
Hus IS a most important operation, and adds greatly to the strength of the bndge, 
it should be frequently prictised by the men before the bridge is broken up The 
Nod Commissioned Officers should at all times make themselves perfectly satisfied 
that She Trhsde of the rack alieia Jnd Jiasbmga are proper)/ aecorei) 

^Mien the baulks are laid at close order for the passage of heavy artillery, tiic 
bndge is strengthened by passing one of she side pieces under the ends between tl e 
two first holes in the baulks, and they are lashed with the carnage lashings by reeling 
them through the holes of the baulks and then ntking fast by Trapping turns round 
the whole, dramng the lashings close up to the tide pieces between the baulks. 


* In spesViBg of tbe itubosrd or potS t d« of Ac bndje U ii suppoMd lliil ttie nrer » Is the 
front wlira stand ng on Ihe atiorn from tbc bridge vm formed 



186 


nniDOP, no\T. 


TO BISMANTLS TIU BRIDOE 

Prtpa^ (Qdi$ In flismanlljog^ the (mdse, the lame {hstnbotion of the men hoHj 

WM e pjpjj fpjujj tindowg what was rrcriousl/ done by him ot the 

fonnatioa of the hndjo 

Dfimanile The chcMcs toootrtins the bnige with ihe ahore are to he first 

taken off, and the bndge u then to be drawn towards the land by the 
baulks, till th« first pontoon eomes to the bank of the nrer, its saddle 
is then nnlashed, and the ptmtoon js withdrawn by the proper nurobers 
detailed iR the formation of the bndge.sia hos 2 of ho 3 raft In 
like manner two more tete of chesses, and two more pontoons, arc to 
bcTnthdrami from the saddles so that three saddles, with Iharbaolk* 
pinned to them, arc on shore The baulks of the fint raft are then 
unpinned and remored, and the bndge being drawn further in, the 
tame process ta repeated uotil entirely dumsotled 


BRIDGE. BO IT.*— Plate Mir 

Small craft should be collected from up and down the stream, u well as from 
tributaries to the nxer, and nhea a hndge of this sort is contemplated la the pre 
sence of an eaeiay, a rapid and wtU disguised moTemni sbcmld be made to nlieet 
the boats 

Soch resteh as are built for cargo are best adapted to this purpose,— oegleetiog 
the abgliter kinds of boats used for passengers only, except the few that may be 
neceasary donog the coastruetion of the bndge 

As soon as they ate assorted to each side of the nrer, the iDeipiahhn of atae, 
and tbe irregshnties that would be thereliy produced la the bndge Boor, must be 
made good by trestles (figs 1, Z Plate Vllt ) along (he centres of the boats the 
baulks must be on these tmilcj, and neecr on the gunwolei of the boatr, which 
would certamly be crippled. 

Allowance must be made for the degree of pilcbiog and rolling to which the boats 
may be subject — in the distances between them — sod in the manner and extent W 
which the baulks are to oxerlap one anotbci' at the ends On the Adour Bndge this 
motion was occasionally so great as to render it then fit only for Infantry ^ITiethef 
the boats are to be anchored stem and stem tbroogbout, or partially to, will depend 
Ou liability to turn of tide backwater, floods &c. 

Bridges should, in general he on straight hues acroif the nrer, the Idea of their 
rccemng strength from an arched form « fallacious, as no general lateral abatment 
takes place . each part being mainly dependent on its own moonngs in tide nrers, 
likewise, this arfangemeat would be rerersed ewiy tide 

Tlie sizes ol the boats cannot well be specified , the tntnl suitaWe must be taken 
that can be had , but, generally, they riionhl be such that when the bridge is com 
pleted, and under its extreme burthen the boats gunwales should be at least 1 foot 
abOTc the water 

Mem« —The Bndge oxer the Indus byCapt C Tliomson, H E I C Engineers is 
recommended as as eiw/fcnl study la Boat Bridges —See Professional Papers to! it 
p 92 


AbnitgTdsodiBodiaHfienfiwn Dougtsi 
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BRIDGE, ROPE -PUieIX 

Hope DnJges of a complicated descnptioa are not ^tco, beio^ oaCt for DiUiary 
purposes, and especially objectionable on the groonds of economy, and IiabiLir to 
destruction • 

Those that are suited to temporanr and miLtary parpo<es are ntrrmely simple 
that made by Colonel Sturgeon, over the brohen arch at Alcantara, in 1910, is giTen. 
chiefly from a drawing by the Staff Corps Tb s Hope Cndge spanned 100 feet , it 
was remored and replaced With ease, and was rtadilr packed for transport It 
was adopted from the imposiibdilyof procunng proper timber to restore tbe commu- 
nication 

Colonel Sturgeon’s Dndge is canstneted thus ■—Three hawsers, a, are strained 
between 2 beamt, aj otct this, by means of tbe blocks and tackles, c, is drawn the 
net-work, n (stretched between (he 2 beams, a), winch snpporti the cross lieams r. 
bearing tbe joists, o, and the planking, si The whole Is stead ed by the gnTi, ■ f 
The net work outside the planking it eorerrd by a stripe of laq'suhn, j, to presrnt 
hones, Ac., from bnng fnglitened, and a hght tide fence of rope, a, lapphea tl e 
place of a hand rail. 

A and n are liauled tight by capstans to (he & tarkira. c. at each end a an I c I e 
In grooret mt in tbe road war a also passes through it e parapet wa’I on both aides, 
if for the reiioratinn of a bridge; oris abotied Whin I piles, er trees growing on tie 
banks, if for an independent bn Ige d and a art strained ia bVe manner » r*<n 
sills of one rope, passed 19 lurai round c. will in tlebrradib of 19 fret, (he lO-feet 
lengths for f art marked off, and well tarred at the } laeet w Im r art to be It ese 
10 feet lengths are suMinded into 3 parts to mark the meshes, whirh art gatiierrd 
in and trired wiih spun yam p art notelsed at 1-f «t intemis, sn as l« £i dowa 
(he net work, to «l kh they are taslied ly a ranning Uslirg of Itsialm 1 nr n in 
10 rows I tl ese art rounded off, and strtpi»sl wsth Iron at t>,e en )i ; tl,e bnles a a a 
fg admit of al;utlmmt in the woral work wlen any ebsnr* rd ter>|ih uVes pljee 
in the rope work, from eontrartton l^y wet or eitensioo from ll,e wr gkl i»ppoeie-L 
The pUnVisg n, is looped together span yam at 1,1, fg i 


• As S* rsttems ea«s • sVsSrh eC • FsrU n ^|*es<si« PrAfs eMsirvSM ■ 

pniM-l|ls Is r >e« tf $ rUtstiS T\» »!»»»■« e»l l»ssWl »,e ssrpiMsy »i«»s »** iW ►e^sSs s»^s 

ti« lea nr ttrr* li,ala e^wa a*s al»a*a Sa W SaA Sa iLe |aaiaaa Isi^asaa aW^a tW kaa.l.»a 

flea la Ihs aVst h Itis pamt a la •I'laiaea a aa^aaA na»Wa la Jaa pass aaas saSa fSa tmr r4 

IW saiSi the ei>Aa ri (he rnpaa W af trr vl to lAs SMaaaa aU-* # M liaaa. A, a, a«> Sa to 

aaWrafaV fla a«T arraiV to*« U aaCaarmAWta pa** 

t CaaanUahraa la Iha Hal, thea Iri tx-a (W saMst at lha UU/S aaWt *Aaa tolWWla 
al-oae aaS bri •« 




BHIDGK, boat and HOPB—rutetn/ 

The Sn^ge OT<r Ihe Adour, designed by Colnod Sturgeon/ of the Staff Corfu, end 
executed by the HoyaJ Engjown, is the finest example oa record pf tbu kind of com- 
incmcaiicta 

The erraogewejjt of the tension gear « moefi <6* astoe m that used at AJeantanu 

The Plate and pescnption are from Sir ll Douglas, and Sir } T Jones, R E 

Forty-eight chasie mtrcea were taken np in the porta of St Jean de tux, Socoa, 
and Passages , coUecteil at ffocoa, and eacd fifsded mii 

48 3 inch planks 9" x 12 

1 Sleeper, I0"x 10 notched thus 

2 Hand sans 

2 Axes 

2 Skeins Harahro'Iiae, to tash the planks to the outside cables Tiro men of the 

• In mottnt# nuu* roOBinei It nreJf be pnrt «A»«tttrWTy beimi leny enouffli loan throush 
bo«ftp*H!>et**U»cfiiiCb»br»i3ffr. ni)rwU»lw*y»«t»ytor*Uallii!in TliwepifreilurelheM- 
fore beta each ead tie VobenaJebtfpooeiwaitiM— bytMiiaf tieisfoyrtSer pro- 

vu ea u mode in c, abgre tat tubiays 


_c: 
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C<w7^ ri*T»l tM Vi**^ »TTf I" 1 <*n t»^»ril r»f1i m»'l In Irrrl Ihf ir»nt- 

l*n»rd«»Tth il* drtVi, »n iSit l>i» c*'1« fni^H W ilrflfHttl »(Tn«i •« tonn m llic 

m**!* »SmjU >* tT’nnrri. TV* ••• V 7 ft* c*1*1f*, UtSnl In Ihe 

ftntfVir* trf ( t’r»l>iT pJl'Tit (nff «n‘t •/!, M lb* d<>rl of t*(h «r»t'L lit* rtf !f*, 
IS intVirt (n cirrotrrrm'rt rKVi.in4 l3rtf»tVnn»lnj*p,»rTe jml on l>oiM ili* rbi«>«- 

tntr^T\ ( #lVi« c( rt * Vin'*p*, *« I •« wJfJ iKu iVw j cntiU be biciJe^l 

«]< the V tub****, r(;V I in'! IrO, ii the itmc tiin*> 

•Tbe titff »»« VK>ni^<vl wi VwrlS »$Vrt l>j|<rTj>ri»i<irtJif «<ne wtlJi. J4 fr«t high, 
■Ti j (V t Mme Ib cVtim« TVid t) * WV l•*nV «m l>KirH lieMnd b; iin I. Inrt In 
iU furfke*} vViile Ur ptTtQn 1 lirViin^ (be wa'l An (be ngb( l<ink «(i 12 frrt Inoer 
thill (be ((> 1 * ibe Bii^otiry, ml wteml at I igVi ll!e bjr * fed «i(rr The n»c of 
the tiilr, tt »prirp» %i» U fret. 

“On the ngVt binV, lb* etiJ of ewh rtlle «»» fitienrtl to in iron IB pottnclcr, 
»bich lbrn»B otrr lb* «1L Tho** of the eiMe* «bifh mte<{ on the m*. 
lotirr were imed with grr m bulWb hi le«, to rrerrnt nil hmy On Ihe left binV, 
thr? wrre ttmrhr<l hj cipitani tol pn Utllet. ftn! to a frame of timber Uni 
OB the uni] behiml the wall, 3 fret lower (baa the top of the matonry, (Dn Ige, 
rUte MU. Cgt. 3, fi) aaj toadeih to the rear, with und bap, to prcTeat it from 
mUng opwardi. 

“ The ehief diudranUge In labitilBtiDg eahlet for beami {», that the tsttiplioB of 
the Ttrer cannot be openn! b» rnnotiitg one or two boiti. with their proportion of 
floor] for the cablet ^ng itretebed by capttant from binV to banV, ami only borne 
by the boat*, cannot be lecired but by apaaoing the whole nrrr Cablet are. morC' 
erer, txpeniire. and with crery preeaotion rny aooo ehafe. Ilenre the application, 
eaccUeat u a temporary expe<beat, theuld be teplteeil by beami ai loon u they eaa 
be procured] when care tnuit be tabca to apply them lo aa to allow for the undu* 
lating motion of the bridge in galei of wind.** 


S(emDranduin.*»-In the Cnt initance.Ihe boati had each one anchor ahead, anil 
another aitem, lo at to taect the turn of tide, but, from the violence of the current, 
Uwat toon found thit not lett than two anchon at each end were neceiiary In tint 
cate, great care is required to avoid fouling (be anchort, and it will be belt done by 
their being catt, u it were, 2 deep, by the alternate boatt throwing them out as far 
from, and the otbert at near to, the bridge, as can be done with safety and con- 
venience. 


By a ft E OScer wbo nw lb< bridge 
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BllIBGE, CASK.— Plate M. 

\Yhen na Pontoons or Boats can be had, Cashs, formed Into Pien, ofTer a good 
snbstJtute , they were tliuj ased by Ueot .Colonel CoUfinch, K E , oTtr the N«fe> In 
Januaiy 1611 

The Chatham YiTactice U g\s«i, an utanged by Lteutz-Gcoeral Sir Charles Paslcy, 
based on the abosc find other espenenret leasing tRodiCeationsto the circanutaaces 
of the semce under which they are reared 
General Paslcj-’a Bndge consists of raAa managed Bioch on the isme prindjile ts 
the modern Pontoon Equijimenls, each raft composed of the ordmaiy juperstnidare 
la\d on two piers of ss^sn eashs eaeb,~pot ts^tlser as ahen-n m figs 1, 2, 3, 
Plate M 

The stores for such a raft will be — 

liCas\s,MwattT.bt»tts,4'3"loiign ||l®'J.aTcnisit!gl74n.8 inweigbt. 

A 4 Side pieces, each 41' n 4" a 
B i Slings, each 3C of 2}” rope 

c 21 Braces, each IS' of IV tope 

a 2 Transoms, ^ 

JO IJaoIl(^ (5 for Haft, 3 for Bndge.) leKh 22' 8 'xJ"* 4}" 

2 Spare baulha, J 

2 Anchors, cables, buoys, and Imes 
2 Boat boohs, besides can, rack lasbings, Arc 
Piank, or fasciaes, for the jfoor. 

Wicn a bndge is to remain in the water for *ny length of time, ehaia may le sub- 
stituted for rape fa the parts Icnmened , oe, u «xts done oa (he Kise, the tasks may 
le eaclosed m an opes frame of wood work 
At open order, each nft will pre about 37 feet of bndge, about 16 feet wide, and 
mil bear Infantry, Caxslry, and a Iigbt C pounder 
At tomiQon order, each raft will give about 91 feet of bridge, and wiU lopport a 
medium 12 pounder limbered up, complete with ammoititlon 
tlTieo heasy artillery is to be passed, {(most be lowed on rafts eonsistiBg of three 
or four piers instead of two, the floor propotiionaBy strong, thus thsi weightiest 
ordnance may be taken across, tbe pbtform being about 3t? feet long * 18 feet wide 
To insure stabihly, the piers should nerer be less than 20 feet long la any case 
Cask rafts can be rowed with tolerable faahty la still water, or in moderate cur- 
rents, but not against a strong one or a high wind In rapid nvers they are apt to 
base the stream end bocoe down , which most be remedied by giving a stream anchor 
and cable to each pier, secured, not immedistely to tbe pier itself, but to a cask close 
in front, which is interposed as a breakwater, and which b attached to the ted of the 
pier or the force of the water may be reduced by a projecting tnaogular brcakwaler 
of 1} inch plank, jnstrsd of the ddaefaed cask 

It IS desirable to hare tbe anchors and cables laid as tnoonogt before the rafts are 
brought off to their stations, which are luarled by the two continiiou* buoj s support- 
log the ends c£ the cables If only aamall boat w UJaDsbard s Infantry Paft.can be 
had it should be used in taking out tbe anchors • ff net* * raft must be used, 
taking care to work, and drop dovm the rtream aa much as possible 


• rr the*e t»nnot be oblaioed la OBelmslJl th«yma«t be toxic by tuKiog l«o »!,oiMrpre«» 
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HQtton'i Rule for coatoaU of casks. DOilifir*) for imrcnsl gallons, bccomra— 
r>c 0003)13 MContenl m lbs water, 
(39PH2S<i<-f3dD<f)xt<j M 00003113 -content in gatloni, 

l,K 000003013-Content >n culnefect, 
where D and d— bilge, and head diioietera, f<— length , all m loclica 


BRIDGE, trestle.— P ute xi 

These are clnefly applicable to nvera in billy countries, where the ilrcam— liable to 
sadden swelliogS'— is generally too deep to he forded, and when a I’oiitoon, Host, or 
Cask Dndge is not applicable, cannot be obta<RC<), or cannot he forwarded 
Tbe trestres can be made of toogli matenafs on the spot , or may be frameil in the 
rear, passed on in pieces oa mules, and oinckly pot together on the hank 

To gire stability when sudden ruinjcs may be exjiected, or when the currcnl Is 
strong, heary stones may be piled op inside, strong sheer lines, or evin caWei, inay 
be passed across, to which the heads are to be lashed as the txciilea arc lal I, luccet. 
iiTCly , large LiUicki may also be thrown oatii — See tig C, Plate XI 
The figure given Is nearly that of a Dndge by Lieutenant V right, R P , atlaclied 
to Sir Rowland Hill’s Division 10 1812 If of yellow pine, such a trestle will wr'gh 
aboot 7i cwt , and the lupmtroctnre per bay of 15 feet, including caldcs, will be 
about Hlcirt Inaddifioo. In the tboTCiostance, fascines were used where planking 
could not be obtiuied.t 


TtaWOTkoiea nnnppnwd lo te f onl, aa I tie naterUlsvnlr toreiiure pviuog togcllivr 
Tie ^tguas w« t frntle —MMtrt 
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nniDor, jiaft — niiC and spab. 


According to Sir llowaril Dou^Iaj, Colonci Sturgeon, of Die Staff Corps, threw a 
l>Tji!gc OTcr tlie Agueda, at the font of Marulra, near Ciudar} Jtodngo, 3i)6 feet Jong 
on J6 trestles, wliicli were welt loaded with vtooes aecared by eoane watllmg which 
allowed the water to pass tbrougb 

In the construction, care should be tahen net to weaXen /he /im?>ef hy mortues and 
tenons, or by halving If the pieces are to be earned, and useil a second time, it 
would be deiirsWo if iron and a imall forge can be obtitaeil, to maie a certajn aum 
her of holts and screws for dting the work together 


BniDGE, BArT.—Date Ml 

TIw last expedient that should bo wfopted by ati emyin motion .—to tneh it is an 
indifferent suhs/itate for Coats, IVintooDs or Calls, either when emptojed as a Flying 
Bridge (Trad, or Pirot), or as a Ried Bndgc 
It has the lowest degree of Iruoyaocy* and general managcahflitr, and is Inapph 
cable when the passage of a n«r u likely to be coniesied with ammation 

Its ments are, that, at the expense of time u caa he coDs/tveted with less expen 
Meed irortocB, /hat it sari’s cams^, as it caa be OD)p made of mateni^s oa or near 
the spot,— cables, and a few such stores, being all that it indiipenable from the rear, 
that It Is not bable to be sunk , and, if allowed to remain undisturbed, wiU last a long 
time With moderate repair 

Plate M! gives the general fons and coostracfion Tbe raHi should not be less 
than 43 feet long, they are beat bound together by withes or ropes and stiffened 
with cross and diagonal braces They are most readily boilt on the water, but, if 
(hey matt be made ashore, (hey thoold be pat (ogetber teross (wo parallel baolks, or 
tmamed (ranks of tcees, ilopiog towards and close to the nrer, so as to b« easily 
laancbedL XTith iiuoerous and cipenenced workmen, soeb a raft may be made la $ 
Of 6 hours An independent raft will regaire (on an aTtragt) two rows of trees at 
least to ioat as many men ax can stand upon ft, anieit the trees are very large,— when 
they cease to be nansgeabic, and are scarcely applicable 
NThcticr they nre to be anchored Ji» connection with a sheer line or not depends 
on cneumstanees, tbe aoebor, in sacb cases, may well be the fishermaDS wooden 
kilLckt (see Plate X£ fig 6>, unless (be bndge is to last for any time, oris liable to 
unusually violent cumn/s Snch were, bowerer, used in the Passage of tbe Indus in 
1835 , and by a sufficient increase to tbcir number and weight (even to } ton) .very 
powerful alrearos over rocky boitoms may be mastereik— See Professional Papers, 
■sol JT Taper VI 

The figure is nearly (he same as that given so Laisne s ‘Aide Memoire ' 


BRIDGE. PILE AND SVAR—PUteaX vi 

Piles are used merely to obtain supports either as piers or abufments ihev are 
especially applicable when deep and wide nvera are to be crossed , I ut the nature of 
the bed must be considered before any opcwtion can be atlcmpte 1 

Pile-engines form part of the Trtoeb Engineer Field Equipment the rough 
approumate expedients for sopplywig Ibeir place cither as a nta or as a tilt- 
hammer, are too obvious to require » deacnptwm 


• andifOowBfoTaBylrtigttoftBie bt«omt»w»tn logged 
t CUf semei if mittlag maf be wed — £*lor» 
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Span, baulks, Ac., can be appbed u npentracture, to either a piled or anj other 
pier or abutment, whether to form, or to rcaton, a communication The series of such 
brides u maj be used in field operations gives much of the earlier historj of framing 
and trussing, in reference to roofs as well as badges Of these, — the 1st would be 
merelj spanning the opening, with timber safficienlly long, and covered with cross 
planks, or, in default of these, with fascines 

The 2nd, and next rudest form of arch (particular!)' observahte m Egjrptian archi. 
lecture), is very strong, casp of construction, and of frequent occurrence in Tsova 
Scotia (ICC Plate X figs 1, 2) i tbe timbers being notched roughlj into one another, 
as IS done in building tog houses A few of the upper courses me) be treoailed down 

Tbe 3rd step is given in figs 3, 4 

Tbe 41h in figs S, G In the construction of this, the fint thing is to form a horse, 
or trestle, on which the remainder of the work u to he until secured s to effect this, 
cut a step, a, low dawn, and well in rear of, the arch, so as (o admit of a strong party 
staoding there to pull over, and hold up with ropes and by main force, the 2 pair of 
spars, b, b, b' b' and the eross piece, c, previously lashed togellier, and fitted with 4 
guys at each end , — thus firmly held up, 2 hght and active men climb up, and lasit 
(*, «,d,d a general framing being thus made, the rest may be ailded in the folloning 
order— the remaining nAers,^— the cross pieces, — the remaining collars, d, 
—the cross pieces /■/,— the frames, A (like ladders on their sides), going entirelv across 
as intermedute supports , sod finally, tbe yoists and planking or fascines Diagonal 
braces, f, I, i, must be used, to give general lateral stsbihly during the process and at 
Its completion 

Tbe bih, figs 7, 8. appUcable when 2 span will not reach across it may be exe* 
euted in much the same way , pijmg great attention to fix diagonal braces as toon as 
possible, even if but temporanly 

Both of these can be more readily thrown across an open stream (where there is 
plenty of room to exteod tbe guys, and put on mam force in the fint instance,) than, 
as above, in tbe repair of a bndge 

Figs 0,10, Plate \ , figs 11,12,13. Plate \I .are eommonin Canada.* loaroof, 
the weight IS thrown on the rafters and the cohesive strain on the tie beam and king, 
post In these Bridges, the tie beam bears tbe transverse strain, whilst the tendency 
IS no longer to snap, but to enish, tbe nflere, as well as to pull up the king post, or 
force its head off In fig 11, tbe rafters, e.o, of fig 9, Plate X , are represented by the 
shores, 2, 2 

The above, as elements, can be occasionally combined, — e p— fig 3 with figs 
9 and 12 , or they may be repeated as teparale and successive arches, as well as ex- 
tended in vndth, so as to be doubled or trebled laterally, as in fig 13, &c , Ac 

The minor details of construction, in the above, are left to the general experience 
of the Officer , hut he cannot, in figs 9 to 13, too carefully avoid crippling the main 
lieces,by halving, or by using mortises and tenons, dovetails, &c , all of these, not 
only enfeebling the whole, but (the mortise and tenon) rendering it difficult to take 
down a bridge satisfactorily for repair or removal, and the dovetails giving a 
treacherous bold, especially in the green nooda likely to be u<ed in field practice In 
lieu of these, couplings shoul 1, as mneb as possible be made by mere fishings cover- 
lug and stea lyiug the abutments,— by tbe simplest kinds of keyed scarjihing,— or by 
iron strapping if obtainable 

Troops should not be allowed to keep alep in marching over Field Bridges, as 
Ihev are rarely stable enough to bear tbe accumulating oscillations thereby produced 


\OL.. 1. 
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to swim They somEtimes ase foot 1»otsm$ and jb that case two are fited to the 
stem These hones require GO {irepantaiytrauuag smcetheyiadiscnniinatelyyoie 
all that cross the rirer One of the boats was dragged over by the aid of two of our 
jadedponies.aQdtheTeascIwhjcb attempted to follow «s without them was earned 
so far down the stream as to d^ain gs a irbole day on the baols, t;12 is could he 
brought up to our cararan Cy this iogeoioas mode wc crossed a mer newly half 
a mile wide, and tunmag at the tale of three miles and a half an hour, la J5 miDotfs 
of actual ‘saihug/ hnt -there was aome detention from, having to thread our way 
among the sand banka that aepaiatcd the Inrancfaes I ace ttothing la prevent 
the general adoption of this eapethtious mode of passlag a wer, and it would 
be an invaluable improvement below the Ghats of India. I had never before seen 
the horse converted to such a nse , and tn my travels tbroagh India I had alwaja 
considered that noble ammal as a great incombrsiice ifl crossings a nvc"."— Duraes’ 

• Travels,* vohu page 216 


SniBGE — ^UecovsTaccTfON or 

CommootcAtioos may be re.«sUbIished by all the preceding modes of passing nvm , 
those which seem most s{ phcsbte to tlie repairs of broken arches are the simpler 
binds of Spar Bridges, Plate X , and Rope Rndget PIslc J\. At Presden, taisns. 
states that well seeared flat boats, bearing high trestlei, were used u temporary piers 
W here stability can bo insured, a simple * borse *• may be substituted for tl e trestle 

M itb refereoce to constnictioa, as welt as repair, of bridges, espenence has shewn 
tliat tn demanding labour and matena), contingencies are not too high at eent 
percent. 


BRIDGE, FtLbo.--DBMouncN p?. 

\n enemy's bndge can be deitroyei! by sending trunks of large trccsr~or coo. 
Bidereblo quantities of small ones, to srcumolste faster Ihan he Is likely to be able to 
icmove Shein, so as to throw a strain on bis cables;— or by heavy floats loaded with 
atones, having a short and strongly fixed mast to prevent It from pasiing under the 
bridge 

Tliese may or may not be combined with fougattci la the shape of powder boaes 
arranged with a gunlock or a pistol inside, fixed to aprojectiog pole or poles so ai to 
explode on itnkiDg the boats, Ac 

Jf any of the above be fonifsbed with shells or grenades to deter men from 
approaeliing care most |« taken to cot the portftrM so as to «) lode at uncertain 
Intervals 

These attempts shonl*! of coarse be made. If jwws Ue, at olgbl, from the nearest 
aecnsille point, and on hating ascertatoed the set of the current as nearly as may be 
— Lkx^jffro’n Z^u*/ 


r«r*acweeftSuiK>rter bom acvPbwXtil Sf S| tt lia tmitv 
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BRIDGE, Masonry.* — Dcuolition or. Plate MV — Ste alto 'Demoli- 

In the destruction of bridges during the Dnke of Wellington’s campaigns, ranons 
methods srere adopted, according to the arcoisutances of the case 

The bridges in the Peninsula ircre usually of stone, the arcbes from 20 to 40 feet 
span semicircular, and of one stone of 18 inches or 2 feet in thickness The loading 
of the arches seas sometimes of sdid masoni 7 . hut commonly of loose stones or 
rubbish 

The object required generally was to destroy one arch, and in order to gire the 
enemy the greatest ineonrenience and delay, the largest arch, and where there was 
deep water, was preferred, excepting when sraot of time of ammunition made it 
advisable to lelect a particular one that might appear weaker than the others 

The simplest principle of mining a bridge was fonnj to be hr lodinRg the powder 
on the haunch of the arch, and as near at could be on the centre of the width of the 
hndge, with the line of least resistance through the arch 

The best mode of forming the mine was where the side walls of the bridge abore 
the pieri w ere ahghtly built and easily got at, and the loading of the arch of loose 
rubbish a small gallery was then run in a, PMe MN. fg I, about 5 feet from the 
areh^stone , and when at the centre of the width of the bndge, a return was made to 
the arch, and the powder lodged agaiast it There are not masT occasions where 
tbu can be done under a rery constdenble tiiue; but when practicable it hat 
many adrintigesi the greatest resistaace It obtained to ibe tides and aliotre, the 
ammunition is less bkely to get isjored from wet penetrating to it, there it no 
obstruction to the rosd orer the bndge wbde prepanng, and less danger of aecidenta 
after It Is loaded 

In this ease, the powder, taucisson, Ac , are applied In the usual manner In 
tnimngt and the end to be lighted is kept wtibin the surface of tie wall, to be 
sheltered from the westher 

The common and quickest mode of mining a bndge ii by sinking down from the 
rofd above to the arch, and lodgiog the powder in one mass on the centre of its 
width To do this with good elTcct, the shift, c, a hg 2 sbool I be sunk where 
there will tie the grestest resiitsnee gamed nliose tod to the si let as at n Ai the 
arch gives so much more resislsnee tlian the tnalenali with whirli it it loa led. the 
distance to the surface, therefore, should be (wo or three, or even four iiniri more, 
at least, in those directions, than id that through the arch, in preportran to the 
nature of those malenals 

In this way irrhes have been biowa down with 4& ponadi of powder, and after 
r ve or six hours of Uliour 

The shaft should be sunk on one aide of the centre of the wi Ith of the budge, as 
at c, fig 3, and a little return made at the bottom to ga a that t tuaiioo fur the 
powder, by which means there wdl be more loU res lUace above, acd a greater 
wl Ith of road left open during the operation 

In loading the uueissoa was 1 rooghl op the shaft to will in about i fjot of l! e 
surfaee of the roa 1 an 1 then earned al ng a gutter or dram to the side of the Lnilfe 
where It was 1 gl ted, wl errhv the road was rniirely cleared, and a premature rt] la. 
Sion from aecidenl less 1 krb to ot'cvr The upper inrf.re of the road was dra-ned 
off as much as poss Ue to keep the wet from penetrating to the powd'r 

Vlra there is no lime to s ok a shaft at deep as m ^ht I< wuhed, as grrst 


* Y>* sbule •( 1^ • M |<ra..l ••Is Lar«i t nersl *ur J P IWrpnse C C f, C. tU 
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resistance must be obtaire<I as can he by sioVtn^ as deep to the ardi as tliere i$ 
tine for, and increasing the effect by a ioadmg of as mneh stone or other heaiv 
matersais from the parapet msK* or elsenhcre &s can be applied, 

A bridge across the Cemon, at Duefias, sraa required to be mined in great liaste, 
.and U aras found that the ioadiog between the arches ■was of solid masonry an 
opening seas therefore made down to the crown of the arch, p, figs 4 and 5, abont 
2 feet Cinches oaiys 2^0 !bs of powdtit were lodged in rather a longitudinal direction 
along the width of the Imdgc, and a loading, c c, fig 4, applied of heavy stones 
and rubbish, as* high above the road of -the bridge as couht be, without preventing 
carriages from Vsssmj when fired rt made a gap, b e, e, e, across tlie hndge, cf 
15 feet, which was about half its span 

The French declare that 100 pounds of powder, laid on the crown of an arch, aod 
withoBt loading, would destroy it, but, in a well built bridge, 1 should be sorry to 
apply so small a quantity 

As On service tbe time at command for this hind of operation is terv uncertain, it 
» a common and good mode ta commenee preparing in twa places, one on the crown 
of the nrch and the other on the haunch, and then, if not allowed time sufilcicnt to 
complete the latter Ond better mode, the powder can be applied on the crown of t he 
arch, and cvploded with or n ithout a lovhng of mhbiih, according to circiiBistances , 
and it is much belter to do that than to lodge tbe powder m a shaft onlj partly iiuik 
down to the hauGch, although st shoold be deeper 

fn tocoe cases where the bridge is very wide, and the operation can be carried on 
with nicety, it may be nght to divide the powder into two mines, r, and a, fig (5, 
across its width, but m a rough operation, 1 would certainly never divide the 
powder, for although it was aaid once that a hole was blown through the centra 
of a wide arch, and « passage left on each aide (which, however, 1 do not believe}, If 
it was 10, certaioly that lafflc qoantiiy of powder that gate so nice a shock would 
not have injnred the arch at all if dmded 
f have seen an instance where about half of the width of a bridge, r, o, n, fig 1% 
was blown down, which probably arose from dividing the powder In this manner 
There can be no renon whatever for divi.hng tbe pondef between the ihfTerent 
sides of the arch, as at i, x, fig. 8 , by doing to, a failure took piece on the Corunna 
retreat, and if it succeeds, there can be litliedonht but that one of the wines would 
hare done as well Wherever the powder Is divided, the evplowon of tl.e wliole 
should be aimullaneona, the arrangements require much precision, and the chances 
of fviluec are of course multipliwl 

Wiere a hn.Ige Is narrow, there can be bo occasion for iinVing tbe shaft down to 
the arch much deeper than lialf A* width of the bndge, as tl.e want of rt, .stance at 
the inks will render the additional vertical reaivtance aiipertliiom On one occasion, 
a failure occurred from a shaft being aunh down to a pier with the intention of 
destroying too arches, but wbirb. allbongh groat perpendicular rcnlance wav 
gamed, blew out at the siilcs, and left tliC tw arches perfect. • 

Wlien the vffvct of ■ mine can be aecurvd to nit thrmigh the arch, the greater 
mutance that can Im* given, even mi that directKin, the Utter, as it will iarreave the 
effect over the whi'le viidtb of the brvlge 
.\s n generally hapl-^v on lenice Hat the mine cannot be Uid arcerij^tn c!«r 
ea’culaljon. f her applying it in tl>e beat way wb/-h c.rcun.vtanec* w5!^ rt 

muatUgaiocdhyia«tjsiagtheqM7< t'er Under the d “ it 

d.!Scu!:.es tliat m‘5hl occur, it ■rrt practant? ie. , 

aud oca four barreU cf powder. < i, for tite destru e 

alihu-gh oae woul I nsitdly be txS 
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CAMPl.. 


CAMEL— wUli reference to Egypt, Syria. Jn.lia, and the a/ljaccnt connlnes 

Tbe fanjcl Js astil in the Eatf « a beast of barthen from 3 to abont f 0 jem of age. 
and in Lot sandy plains, srlierc water and food are scarce, is inraluaMe 

■Mllh an army, lioweter, generally ipealcing. it is not so talaable as the male or 
lione. 

Tlie camel under a Imrticn is tery aJow-gomg. about half the pace of a mule, or 
from 14 to 2 miles per hour, he can, howerer, trarel 22 out of the 21 hoars, and 
only requires food once a day 

Ilw load Tanes exceedingly in different countries 1 b Egypt U is as high as 
10 cwt.j and for the abort distance from Cairo to Boulae, etea 15 cwt is, I beherc, 
aometimes earned 

But in Sjria It rarely exceeds 500 fts. and the heanest load in the Engineer 
equipment for the Array of the Indus w aUted to tw 4 ewt 48 fca^ independent of 
the pack saddle About 400 hi is a latRcieat load on tbe march. 

The pad saddle or pad is iccured in Its place by the hump on the hack, a bole 
being made lu the pail to let it come thtoogb, also by a breast plate and breeching , 
no dependence u placed ou the gtrth, which is not kept tight 

Tlie camel, from bis great aae, areraging about 7 fwt to the fop of the hump, and 
8 feet froro liis nose to bts tail wbeo standing io a natural positioo, is capable of 
carrying bgbi field artillery, and the 12 pounder mountain bowitrer, which, with its 
aide arms, itcigbs from 330 to 350 lbs Tbe bed or carnage is earned by a second, 
and (he anitnuniljoa by a (bird camel 

From bis size too he cames with ease large articles, such as long poles planks, Ac, 
and would be admirably adapted fiir tbe conreyance of Colooel Blaosbard'a small 
pontoon bridge— See Platt. 

A eacnet would carry with ease two pontoons, with their saddles fixed, and several 
small stores 

Tlie calculation of one camel for eiery pontoon would be ample for the carnage of 
the complete pontoon equipment 

Ten pontoons, with their superstmeture cowplete, weigh about 20 cut This 
would therefore allow a sufficient number of spare cameli 

In rocky grtmnil the camel is apt to slip and b«s fore feet then are frequently 
spread out right and left wbeu (bis is the case, he s} ItU up loside tbe arms, and dies, 
or becomes useless 

The camel, though patient and obedieat to hu keeper, at whose command be lies 
down to be loaded, is frequently vciy aasage with strangers, and his bite is very 
eerere 

In Syna he is less raluabJc than the mule, and bi3 priett is from £10 to £15. 

JL AtOEKSOV, 

E>eut..ColQnet and Capt It £ 

The camel is atill more liable to llus 'sphlting' (or rather dislocation of the 
ahoiiWcrs) on slipperv titan on rocky gsoond, wbicb « one reason why this animal 
cannot be generallynsed at the Cape, though usually hot and dry enough yet, in the 
rams, no ground can be mo« slippery than Uie *lay sods of that coutitry 

Inlndia also tbe camel stands bighmthe list effaeastsuf burthen, and is so em- 
ployed by all departments- — VrtiUeiy, Engineer, ConsTuissariat, and IlegimealaL Its 
long sustained powers under the saddle are well known It » used in some instances 
far mounted Corps, and for the Eodrft Service In some parts tbe natiies mount 
switcls on them called ‘tombourowka,'inrwasps. 
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Tbe camel >i ai peculiirl/ imtei) (o Ibe dnerli a$ the mule It to the mountain, 
or at the buUncl to open couninet tntfaoat roads, — or as the horse, immeasurahly 
and abore all, to anlized couninet with roads 

It it the judieious application of these utcfnl animals that renders their icn'iccs 
important and e/fectircf failure midta wbCB their iwuhanliea are not consulted as 
to the country In «hich they are to be employed In the late wars, boneter, no 
animal was found to hare loeh a ^neral auitability at the horse 

Memorandum —The 'Camel' abore meotiotied ia often called the Dromedarr, 
being the one humped ranetj-, * Camelut Drometianut,' of Duflon and Cuner The 
two-humped or * C llaetnaoua,' u a larger and more powerful beast, belter adapted 
to carry burthens, an 1 to wet toils but, lilc tbe Dromedary quickly ruined br those 
of a itony character On the deserts, tbe latter, oAilerihe saddle, will go from 10 to 
12 miles per hour, without water, food, or intcriDisston for many hoars together 

R.J N 


CAMP, INTRENCIIED — The application of infrenehed Camps, as a stra- 
tegic question, is sufficiently crplained in the ‘Sketch of tbe Science and Art of 
kS ar,' at the commencement of this Tolmne 
^is Intrenched Camp does sot necessarily imply fortifying ground on which the 
troops are under eaosaa, but tbe general term comprehends fortifying a space or 
enclosure, whether tbe troops are encamped, btrouacked, or hutted for tbe Distri- 
bution of the Troops, see * Cutrametation ' 

As regards the works for lotrenebed camps, they are aimilar to those placed in 
forti^ng a position, and taking adranlage of natural obstacles, and resoorces found 
on the spot, but the intrenched camp is generally taken up for temporary purposes, 
whilst the fortided position is of a permanent nature, at least during hostilities 
lotrenebed Camps are seldom constructed in consequence of the immense labour, 
and when required, their use appears to be honied to Ibe following objects 

1 For tbe security of an army or corps to corer a siege 

2 To intrench b corps of obserration for the security of a line of frontier or 
territory whilst the main army is occupied with oBenine operations in another 
direction 

3 For the defence of a frontier, placed in conjunction or immediate con- 
nectioo, sntb a fortified place 

kanban attached great importaoce to this last proposition of constructing 
trenched camps, and be considered that one or two positions thus taken up by 
a force in an unattackable site, except by a regubr siege, would enable an infcnor 
army between them to contend against an enemy greatly superior —See Plate of an 
Intrenched Camp. 

The fofloiMDg rules are genereffy adopted in the selection of ground for an 
Intrenched Camp 

I Tbe site supposes an adrantageous ground to which it is onlr necessary to add 
tome artificial ass-stance Tbe fortifications are disposed as if they were the enceinte 
of a place, of which tbe bastions, or works are detached and closed by the gorge, to 
form so many separate forts Curtams, if used, may be added hut not joined to the 
bastions, in order to lease soffioent passages for tbe troops Ooe of tbe principal 
considerations in Ibe choice of a site is basing sufficient depth for the formation 
of tbe troops and the ground should not be open to a cannonade from the neigh 
hoiiriRg heights, — an I aUsiIlaTa wiilia loOO sards should be occupied and all 
obstructions within that distance ren ore t 
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2 An Jnaecc»Ml)1c jiosUlon 1» not alnayt iaVcn Up, vr»llio«t It c*n be »oe. 
coareif, if ticccxiaryj at »u inlrencbcdcamp »eblotti ha* &Jl the resources for along 
defence, and the means of retreat ahowU b®c«nt,dered. 

3 The iunctmn of two nr«r» fre^entt^ offer* »n tdeantageont site for kj jn- 
trenchcil camp ; particul vlf In connection ttUb a fortified place, as inch a position is 
difficult to tloclkdc, and easily luceoarnt 

•1 An ample supply of ttoreSiammunition,fo<y1, fuel, forage, and sejter,!* necessary 
to meet the object of occupying the fortified campt (of withonv these, the etpensc 
and lalwur arc thrown away 

The detail of eonstrnctlon will he found sindcf the hca 1 of ' Field Fortiflcaljon * and 
iltelr appficalioR is fartlicr cremplifitd (n the ‘ Defence of I'ostt, \ ilfag-s, amt Open 
Town* for an Intrenched Camp is a judicious combmatiori of these resources, taVing 
aifvftBtagp, as before obserred, of natural obstacles, *ucU »» Inundation, marshes, Lo^, 
or precipitous ground G C L 


—“■Tills dfsenplion of defence, when iniendcil to he occupied, is 
only suited to permanent Field lortiflcatlon, on account nf the great relief necessary 
to coTcr it, and the labonr and expense attendant, if on a footiij IiVely to be 
efficient 

Fjg 3, riate 1 , shews the lowest section that can he glfen m this ease , anil ereu 
then the principle of haring the loopholes 8 feet, at least, abore the ground, has been 
taeririced tn reduce the height of the rampart as much a* possible It is not, how- 
Crer, retiuisue that the whole worh should hare the dimeDSions of fig* 1, 2, near the 
aalient tahing adsantig^ of the extn VeljU to estahUsh a cirtiiw. the paupet 
may soon drop to an ordinary section, as at a much of the earth from (he ditch in 
the neighhourhond of that point mil he required for the complciion of the lahent and 
Its glscis 

Such ft eaponicre becomes a complete rrooden house (shewn in plan hy e,/, S', e\ 
tig l.rjste D.bmJtoa the level of the hottow of the djich.leiog let mto the escarp 
at one end, hut separated (rota the couulerscarp, and communfcatiog with the work 
by a gallery 

^VUh reference to fig 3, Tlate I , U Is presumed to be proof against musketry and 
splinters of hpwitier shells, though not against (he shells themselres, any more than 
the sides of ft ship are proof agamst shot The Iwjphole* are only 5 feet 8 incbes 
above the ground instead of 8 feel, as above explained, hut they maybe protected by 
abatus to such extent si will cot mask their fire — ditches lU front being objectionable 
as Bccnmulating stagnant water* *^fS«ent wvdth » gwew to sdsavtottwo opposite 
ranks loading and handing the musVeU to the m«a on the hatiquelles Spaces, e, e, 
fig 4, ate left on each side of the tie beams for tentdation , (hey and tpe loopholes 
can be fitted with small ihilmg sashes 

Eighteen or twenty men can sleep on the banquettes lengthwise, In ertreme caje j, 
treble that number will find shelter, if placed also on camp trestles and boards on the 
ground, to he packed up and pul away underthe banquette when not wanted as beds 
or tables Every precaution malt be taken to preserve these eaponares drj , if to lie 
thus inhabited the ends of the huihhi^ should he Kept from touching tlm cartliby 
weans of dry rubble , the bottom of the ditch sloped ao as to carry off rain or spring 


• 5o of a aT»»eUy *o 1 through uhich w«t»f wiU p»«» (w»'y I »" of losm >1 «>tl 

•l^gnatei »»''4 d t«hc» will Hot pre^tvw llw diiut »w«>» , »»>1 unkuif u» wclfwi afietd »orle»o 
I Uc lequiied 
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2 An 5nacce»Ml)1c position U not alwap* tajitn up, t^iUiont il can l)C ca^ul/ sue 
couretl, if necessary j » an fntrcnclied camp tclilora has oil the resources for a lony 
defence, and Vhc means ot relTcat a\ouVl !» coniiAcred 

3 The junction of two nrers frequently offers an tilrantagcous site for an in- 
trenched camp , particularly in connectKHi with a fortified place, as snch a position u 
dilTictiU to LlocVadc, and cully anccouml 

t. An ample supply of stores, ammunition, fooil, fuel, forage, and water, is necessary 
to meet the object of occupying the fortified camp , for without these, the espense 
and labour are thrown away. 

The detail of construction will be found under the hca 1 of * Tiel I Fortification,’ and 
their api licntioh is further cscmplified in the » Defence of Posts, \ ina 5 cs, and Open 
Towns , for an Intrenched Camp is a judicious combination of time resources, tahinj 
advantage, as before observed, of natural obstacles, such as inundation, marshes, bog, 
or precipitous ground. G G t. 


CAPONlljRn.— Tins description of defence, when intended to be occupied. Is 
only suited to permanent Field Fortification, on account of the great relief necessary 
to cover it, and the labour and expense attendant, if on a footing liVcly to be 
tihcitut 

Fij 3, riale I , shews the lowest section that can be given in this ease , and eren 
then the principle of having the loopholes 8 feet, at least, above the gioond, bat been 
saenfieed to reduce the height of the rampart as much as possible It is not, how- 
ever, requisite that the whole work should hare the dimensions of figs 1, 2, near the 
salient taking adiantage of the extra height to esIalLsh a caralier, the parapet 
may soon drop to an ordinary section, as at a much of the earth from the ditch m 
the neighlroiirbood of that point will be required for the completion of the salient and 
its glacis 

Such a caponicre becomes a complete wooden bouse (thewn in pUn by t,/, i", o', 
fig 1, Plate I ), built on the level of IheboHow of the ditch, lemg let Into the escarp 
at one end, but separated from the counlersearp. and commumcatiog with the work 
by a gallery 

D itb reference to fig 3, Plete I , «t is prrjumed to be proof against musketry and 
spbnters of howitier shells, though not against the shells themselves, any more than 
the sides of a ship are proof against shot The loopholes are only 5 feet 8 inches 
above the ground, instead of 8 feet, os above explained, but they may be pTotpetfi by 
abattis to such extent as will not mask their fire — ditches lu front being objectionable 
as accumulating stagnant water * Sufficient width is given to admit of two opposite 
ranks loading and handing the muskets to the men on the banquettes Spaces, r, e, 
fig 4, are left on each aide of the lie beams for ventilation , they and the loopholes 
can be fitted with small shdifg sashes 

Iighteen or twenty men can steep on the banquettes, lengthwise, in extreme cases, 
treble that nomber will find shelter, if placed also on camp trestles and boards on the 
ground, to bo packed up and put away underthe banquette when not wanted as beds 
or tables. Every ptecaution must be taken lo preserve these capom«.rcs dry, if to }>c 
thus inhabited the ends of the building slmuld be kept from touching the earth by 
rneaus of dry rubble , the bottom of the ditch sloped so os to carry off ram or spring 


• Esfept in caw of a rrarellf «n5 IbKinsfc A w»ttt «dt paw tw<tj , In tUj ot loam rt nilt 
•Ufnaie aanU diUUea »iU nut pIC^c^vlbc rduucinuM, aod tinlLing lo tock fuj 4 field »otVcao 
karjly be Ttquirtd 
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CAKCASS — ^*rT»otKcii*<r/ 


CAUKI VGKS •— (Lino avo Srv S» RMCr ) 

I. t-ANp stnMct. 

Th« carmfM emplojtij (« the flrtmh IaiJ Sm«« ire, lit, Thwe wVieh «e«o* 
f attf tn •rpij' (nto the fleJ | «b I (hnuth ■ fampiijn , in I, 2nJ, Tbo« rtaplojed >a 
the <JeIefi« of gimioai, furtmtn. »n<t toast iltlencei 
Of the former there ire two cUasn. tie. jbwe rroployeO for felJ end »ouatua 
tereiee, iiwl those for iirjn ' 

Jwiinuji carrlijri for fiell imtre tonibt of the snn^mayrs for meiLam 12, 9. 1'Sh* 

«tn>ce G tntl 3 pr S'^ns, 32, St, in<l 12 pr ho«>txrn, viith their Umbers and imnOAilicio 

wij^ons \ lisa forse, store, and FbnJen Yfisjons , rociet rrat^ons, camijes for the 
conTc^ince of stores, infantry and ciralry ammoaition, bridge ei^uipa^, tntrenchiag 
toots, and hospital etimpment. 

The light 3 pr gwn amt homtzer are noptojretl for mountna lemec 
Tor dried of thrir rquipnirnl, are article * Mountain Serrice ' 

The height of tilicel la the lame throughout the field icmce, tU. h feet , the 
fore vhecls of the Tianders and pontoon srag^os excepted, nhich are 4' 2', and the 
S' heels of the hospital svaggon, which axo V 0" • The tract ftora out to out is (he 
Mine for all. all h'3' 

The liml/er Is the same ibrwghont the Serrice for gun, howitrer, guu nmrounition 
siaggpn, ball cartridge, forge, and store waggons i hut the iminuaition boxes sary in 
depth accorihng to the nature of ordnance they belong to They are all of the same 
dimensions estcrnaliy in the Boor, and wiU fit any Umber or waggon bo U 

All shafts arc transferable from one camajc to another, and can be adapted to 
single, double, or treble draught, as maj be required The pole also may hi. used 
"Ucn necesssty to resort to buUocL draught 

AmmumtiotiMassons are ftted to wry n spare wheel on the perch of the wsesoa 


By Caj inn (.leil Koyet A'l U<r} 



CARRIAfIF. 


209 


bodr, itsn »pirc tplinitr b^rs, pcrcliM, he Tetry gim camige cirncs a 

provision of iparc bone iboca aDdnads, ofnhicli a proportion are OdeJ to the bonea 
that belong to St The alore limber waggon camei in the limber all the tooli 
necc$«ary for the wbeelen and collar mahera, logetlic r with material for the repair of 
hamcas , and the forge waggon in a airailar manner camea all the toola neccaaary for 
the amiths and famera* use together with hone medicines, Iron work (fitted and In 
the rough), and a portion of coals 

of In addition to the camagca already mentioDed there are for the heavy batteries of 
position,— the 10 pr gun and 8 inch howitzer carnages, with their limbers and 
ammunition waggons —forge, platform, and alore waggons These carnages are 
fitted either for shafts or pole, according as it may lie necessary to use hone or 
bullock draught The gun and howitzer eanuges are of the lame construction as 
those for the battenng tram 

For all field guns there is prorided a due proportion of spare gun carnages, which 
march with the Reserve 

‘ The second class of carriages which accompany an army are those employed in 
Sieges They consist of the gun carriage for 2(, 18, and heaT7 12 pr guns, the 10 
and 8 inch howitzers, with their bmbers and ammumtion waggons, also platform 
waggons far the conreyance of beary guns in ronroy, and for (he transport of 
10 and 8 inch mortan and their beds — eairugea for the cooreyance of ammumtion, 
stores, material for the construction of batteries and the service of the trenches 
The same height of wheel is giren to the gun and howitzer carnage as in 
the field sernee, viz. g feet, but the limber wheels are S feet 10 inches in diameter 
The and4| brass mortan may be conveyed in atore timber or Flanders waggons 
One waggon can convey from four to aiv &} inch, or eight 4| inch mortars, iDctuding 
their beds, side arms and stores 

AU carnages heloagiogto the siege equipment are fitted for eitherhorse or bullock 
draught 

In order to distribute the weight more equally when travelling the carnages for 
heavy guns are fitted with two sets of trunnion bores called the fighting and 
‘iravelliug’ Mrunmon boxes The field 12 pr medium and 32 pr howitzer are 
also fitted in this manner 

To this class belong the gun carnages for heavy ordnance employed in the defence 
of fortresses and coast defences inclnding Iraversmg platforms and carnages for the 
local transport of ordnance ammunition, and stores viz sling cart sling waggon 
devil carnage &c 

The garrison gun carnage consists of tvro brackets connected by transoms and 
bolts to axle trees an 1 supported on iron (nicks The carnages are raised to 
such a height as to enable them to fire overa 2 3' genouillere with a depression of 
5° The length of axle tree is the same for all, in order that they may be mounted 
t«i Via ^(Vdxmii 

The other dimensions vary xnth the nature of ordnance 

Depression carriages are somewhat longer (ban common garrison gun carnages 
and admit of a depression of 30* See page 219 

The dwarf traverimg platform and ibding gun carnage are a mo ! fication of the 
naval slide and carnage and are employed both iii fortresses and coast defences 
They are suited to the Infantry parapet of fil inches above the banquette , and, when 
required to fire, en barbette over a parapet of greater height the supports of the 
racers are raised in proportion For casemates a platform is used similar to tl e 
dwarf, but suited to a low genouiUire xnthout front trucks The radii of racers and 
estreme front projection are the same for both natures of platform (nz. 5(>-pr and 
\OL. t. O 
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TABLE M » 


Gamson Carriages Ac Wood Iron 

(Block tnl) 


€8 pr carronadc 

1 ’2 25 

ent 

qn tbi 

42 pr 

32 pr 


10 1 2l 

8 3 24 

11 

3 0 

24 pr 


7 3 21 

10 

3 20 

18 pr 


6 i 20 

9 

2 10 

12 pr 


CIO 

8 

1 12 

13 n mortar'] 

1 -oi 


50 

1 lU 

*2'" 

^5a 


24 

0 13i 

8 in J 



21 

1 5J 

Si m 

42 in 

13 n '] 


1 0 10 

0 3 5 

31 

0 0 

10 in 



IS 

2 22 

Sul j 

' ^ 2. 


7 

2 10 


CaTalry Torge Carl 
Flanders Waggon 

Small Arm \aimuo t on cut 

M aggon Litobet 7 

Body 7 

SOMusVetbalIbcies 2 
20 000 Rounds of mus 
Let ball cartridges IG 
25 000 Percuss on caps 0 
29 Paper botes for do 0 

15 sets of Horse shoes 
w th na Is 0 

1 Horse shoe box 0 

Aofe — ^^'hea C nts are”! 
sentmleuofpercos (2000 FI nts 0 

I on caps the we gbt tZ Fbot boxes 0 

sTOul 1 be for J 
SI ng Cart 

Sling Waggon Improred inbsl tuted for the Large 
Carnage 

Gyns Tr angle Large 9 

Blocks &c 2 

Small 7 

Blocks Ac 

Platform Waggon 

Dev 1 Carnage complete amaJl 

Ba’^aje Cart 

'tore Limber Carnage. 

Body 10 

L Ribcr 0 

BUnsharJ s Poatoott large Carnage 13 

Vpportcnances '*8 

D tto ditto sma 1 Carruge 9 

kppartenances 13 

Hand Cart 


31 0 23 

H’ni- 2 Hi 


Art4..(na • Maaoal tkir4 U 
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TABLE XVII 

COVTSNTS or A rOUK WAGGON.* 

SeePUtn 

pvtc I 

Anvil, with block 1 

Coals, 2 

SMITHS* TOOLS IN THE L1UDEA. 

Tongs, pain 2 

Slice 1 

Ladle 1 

< r Standing 1 

''"tlland .... 1 

Shoeing Smiths’ tools let . . I 

Jobbing Smiths’ do do . . 1 


cahriages, depression. 

There is a general resemblanee opty between these usd the eommoa standing 
gamson carnage for the poiats of difference, compare them sntb 6p 6 to 9, 
• Carnage.’ Plate I They admit of a depression of 30^ but after every round the 
piece must be brooght to a honzonta] position to be loaded, which is done by taking 
out tbe rear transom altogeth<r~(Se«*Aftaiery Tablet G & )! / pages 66 & 67} 


Sleeation, JJtprettim, end Ihtght <tfan Iren 2i pounder HovUttr mounted ois en 
Iron or fTood Cemoye upon on Iron TVorrremy Platform 



ElcratioD 

DtpmioB 

n» sit 


elemtua 

TTith 

(IcTtlin; 

plairorra to 

bewiUer 

Under iwdl of 
Riutita at de 

prriaion abovt 
tfaa platform 
wbera tbe^eba 

IronZt prhowitz. fan iron carnage 
mounted on 1 a wood carnage 

16 

III 

6 

3 

R In 

2 9 

2 8 

fu in 

2 2} 

2 1) 


CASK —See * BaiDCi, Case.’ 

CASTRAJIETATION is the art of hying out Camps, whether the troops 
intended to occupy them are to be hutted, voder canvas, or bivouackcA 

Encampments on actual service may be divided into ofPontton, and Inn- 

dental Campt taken up every night os a maieh by troops traversing a country where 



r Sledge 
Ilmamen s Hand . 

[lliveling 

CldClus,I.{f,^j 

{ Slid ■. 

Screw driver . 


{ I round 
Round , 

nat . . 
3 square . . 
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TABLE XVIL 

covTEVTi or X roacK wacgdv.* 
See PUtcs. 


Bellows, ptir 1 

Aon], with block 1 

Cotia, bnahela 2 

SMrms* TOOLS ix tns tiu&ea. 

Tonga, pain 2 

Slice 1 

Lidle 1 

a / StandiBg 1 

'''*\IUnd 1 

Shoeing Smiths* tools, let , . I 

Jobbing Smiths' do do. . . I 


r Sledge 
lltfflmen < Hand . 

[Riveting 

Sui 

Screw-dneer . . 



4 round 
Round . 
Flat . 
3 square 


6 

G 

6 

6 


CAnniAGES, DEPIIESSION. 

There is a general raemhiance onlj between these and the common itanding 
gaxnsoa carnage for the poiots of difference, compare them with figs 6 to 9, 
‘Carnage,* Plate I. Thef admit of a depression of 30% hut after every round the 
piece must be brought to a hontouta! position to be loaded, which is done by taking 
out the rear transom altogether ^See'AitiUery Tables G. & 1! pages 66 & 67) 


Bevalton, Ltprtittoit, md Ilttjhl q/’on Irm it.pounJrr llovtittr mounted on an 
Iron or TTood Carruigt vpon an Iron TVormm^ Plaf/orm, 



Elrratloo 

D»prrt».OB. 

n«*hi 


W'lm 

«kv*t>sf 

^Wilh 

platform to 

howitter 

tlDdrr tvell of 
maiile at S^ de 
prouion abora 
tba platform 
vlitra the Uucka 

Iron 24 prhowitr. fan iron carnage 
mounted on \awoodcamage 

16 

17| 

6 

ft in 

2 9 

2 8 

ft. in 

2 2) 

2 II 


CASK.— Sre ‘ BaiDci, Cask.’ 


CASTRAJfETATION is the art of laying out Camps, whether the troops 
intended to occupy them ire to be hutted, under euTas, or birouicked. 

Encampments on actual lerriee may be divided loto Campi o/Ponlion, and Inei- 
dtnlal Campi taken np every night on n march by troops traversing a country where 
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an enemy mi^ be met with There are in fame of peace, Camps of laslruchon 
or Exercise, but under any cireumstances, and whether the troops are hutted under 
canras, or bivouacked, the principles here mentioned should be attended to Troops 
are however seldom hutted, except in Camps of Position 
The situation selected for a camp sboold be healthy, not liable to be flooded, well 
provided witb water, and should have abundant snppbes of wood and forage close at 
hand also, if the troops are on actual aemce, it must be capable of defence, and 
should not be overlooked The British Army generally encamps by brigades, or 
divisions, independently The troops of each arm should be encamped in lines parallel 
to the probable line of battle, and in auch a manner that all may form line directly in 
front of their camp without con/usion, by night as well by day, and set efficiently , 
the Infantry, if the country is open, being placed so u to be protected by the Cavalry, 
and, if the country is close, so as to cover the Utter, wMst the Artillery should 
occupy the most commanding positions, (if possible, so as to flank the front of the 
camp,} and should be duly supported by Infantry and Cavalry 
The flanks of the camp should be, if possible, protected by a village or nver, and 
care should be taken (hat the prolongation of the hues may fall upon ground whence 
they cannot be enfiladed, and that the ground in frunt is favourable for a field of 
battle 

The camp of each regiment, fangade, or division, should occupy the same space in 
front which it would cover when drawa op in order of battle, (nleulating upon the 
effectives only,) and there should be ample apace in front for mansumng and inter 
tail of about 400 yards between the fronts of the first and second bnei and reserve, 
when several corps or divisions are tt^ther the interval between the flunks of bat* 
talions, or between those of brigad<s,may be taken at about a eompany’a length 
The itesene should be placed so as to protect the approaches to the rear, and also 
to be capable of quickly aTordmg aid to any of the troops in front 
The commnnications throughoat (he camp, across its front, and from everv part of 
It to the front and rear, must be rendered easy,— the lines of retreat being decided 
upon in the first instance 

Fuel and water are amongst the most necessary items, and their importance will 
justify the choice of an otherwise inferior position 

Tlie nvnlets near the camp should be dammed across at intervals, to retain the 
water for the supply of the troops, and at as early a period as possible here the 
quantity is limited, an active police must be established, to see that the ponds arc not 
drained for fish ?— that cattle have not uorestrawed access to it ,— that horses arc not 
watered m it .—and that the men do not bathe, and that clothes are not washed, in 
the upper portions If the nver is only to be seached at points under the control of 
, ■ • -•'■-water 

_ , ■ • which 

command the approaches, but not so as to be out of sight, and sentries must be 
posted, so as not only to prevent the approach of an enemy, but the egress of the 
troops for the purpose of pluadenog, &c. 

The several Parks sboold be established about gOOyards m rear of the camp, and 
remote from houses, ao as to lessen the diance of danger from fire the carnages 
most be placed so that any of tbem may be easily moved at any fame to tbe bnes of 
retreat or advance. 

The details of laying out Camps for Cavalry, Infantry, and Artillery, arc given in 
figs 1, 2, 3, respectively Cavalry rarely eocunped dnnng the late war,— but fig 1 

is talea from a Horse Guards’ document, modified to the present circnmstiaces of the 
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Semce Fig 2 gives llic practice as now cstablulied for troops in Ireland in forming 
from Line for a Itcgimcntal Camp, (lie battalion being in open column of divisions — 


Grenadiers and Liglit In 
faotrj stand fast 


No 2 closes on 


5 

7 


No 


3 

C 

S 


The companies of the nght 
wing which move, close 
to the front , those of the 
left wing, to the rear 
Nos 2, 4 G, 8, and Light 
Company, counter march 


The encampment of the 9 pr Field Battery allows for 1C4 horses as well as for ihe 
total number of Gunnen and Drivers necessary, — on the Cavalry footing of 12 men 
per tent 

Id figs 1, 2, no arrangements are made for Sutlers Batmen, and Pnries, they may 
he arranged in the rear, according to circumstances proviiled always that they he 
Within the rear guard 

Dunng the latter part of the reiuntular War, the general issue of tents to the Tor* 
tnguese troops was discontinued, instead of these their blankets were edged with 
cord, looped at the corners , and with a iqua I of four men, these blankets cou! 1 be 
thus secured to their muskets, crossed, so as to form a small ndge tent —(See Table 
on the next page ) 


BOtTIVO 

For ^^~Dter or other Standing Cantonments, when towns or villages are not to be 
had — Huts should be ma le These have every shape, size, and quality , from the 
open screen of the Ilotteotot,*— the roof sha|ed Gypsey straw shed— or the lowest 
Irish turf iheeling t— to the cottage built of stone set m clay,— of raw bnek —of 
cob— orof wattle aod dab 

In making cob, straw is trampled into the clay and the walls carried up in thin 
courses laid on in small shovelfuls at a tune, witbiii two planks on edge as a mould 
shifted upwards as the work rises Less than 12 lochei thick of this is musket 
proof In constructing wattle and dah bouses, there is first a plain frame work for 
the walls of npngbt poles fixed m the ground, and held together above by a wall, 
plate, the corner and door posts being stronger than the rest The poles for the 
wslls may be about 18 inches apart and are wattled with rods so as to support the 
clay, which must be worked in by hand on both tides at once,— the first coat being 
left rough to allow a hold for the second To give stiffness to the framing diagonal 
bracing might be fixed to the walls snside , also across the cornen of the wall plates 
as dragon lies The floor, of well rammed clay (mixed with cow dung) and graiel, 
high enough above the ground to keep it dry The fire place and chimnev, in all 
cases of stone or bnck, and best ran up ID agable The thatch of the roof supported 
on rough t'lig'iii niters Toe who'le w'DitewashecI, uside and out , and a gutter run 
all roun 1 at a little distance outside 

Those who are unacquainted with the vatnes of cow.duDg will be surprised to find 
how a clay floor is improved by being washed daJy with a very thin mature of it aod 
water, which is perfectly inoffensive Cow dung also gives great toughness to the 
clay on the walls it is for the like reason used in pargeting 


s ScfMos vf inUrworen braockci ta msdwd of tbe b toum fire tbne aire prest protection 
from sU oealber except o downright rerucal beoeynia if tbep see embed up (or n foot or two 
sboTC tbe ground, ouUlde so much tbe better 

I Two trixngnlar dry etone wall gablei i roogb pole raftcn reibcg on tbe ground and covered in 
with aheeta of turf a North Amenean Indus wonUaae aheeta of Lircb bark 
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A pvit protection against fire majr be gmsi by tIueVty coating llie thatch of the 
roof «ith sthilewash, or rather, rery thu mortar 

M ithout departing from the principle of the length of the front being equal to that 
of the troops In line,— such an encampment may be lo arranged that the huts may 
support each other by a flanVing fire, especially from the Ollicers’ quarters and the 
Guard houses 

From the probable scarcity of luitable timber, the huts for the men may be only 
STide enough for one ron of beds i a qnartcr for fifteen men at one pace per man, srill 
thus be 3* G ' X 0' in the clear, siliich. In a cold cbmale will require a fire place at 
each end If, howcTcr, timber can be obtained, it will be better to make the barracks 
20 feet wide, there being no objection to a row of posts down the middle supporting 
the tie beams, if necessary 

The following extracts from the Orders of the Light Disision by Major General 
Robert Crawford between 1609 and 1611, and from the Queen's Regulations are 
giren in reference to the chief points in the routine and associated duties, of Encamp* 
ment —The former are marked by an astensk* 

* As a standing order, when circumstances permit, each regiment will be preceded 

hy two Officers, for the purpose of taking op quarters , one of them wdl march 
2( hours before the regiment, and on bis amrtl will reeeire the necessary 
information from the Assistant Quarter blaster General, or from the Quarter* 
Muter of the regiment preceding that to which he belongs The other Officer 
will march the same day as the regiment does, but sufficiently evly to amre 
at 10 A.U , when lie wOl hare the quarten pointed oot to him by the Officer 
who went on the day before, and who, after basing done this, snll proceed to 
the next station 

* The Camp colour Men nz ooe per company, under the command of the Quarter* 

hluter Scijeant of each regiment, aod ooe Officer for the column, will usemble 
at the Assistant Adjutant General s quarten esery morning on the sounding of 
the first bugle , su hour before the hour appointed for the march of the 
brigade 

* The Officer in charge of these parties snll march them in perfect order and as 

expeditiously as possible, to She nest station where he will find the Officer gone 
forward with the Assistant Quarter Master General , and after marking out the 
quarten of each company, be wdl take care that each party shall remain 
together untd the regiment amses 

* The Quarter Masters snll, when practicable, march 2 or 3 hours before the bngade , 

or, if possible, the preceding esemog, and as toon as they amse, they will pro- 
ceed to purchase the prosisions, forage, &c , for their respectise corps 

* ^Vben regiments march separately, tbe Quarter Master Serjeants must be sent 

forward for the ahose purpose 

One of ffie drsC a'uties of ^TtfTcers commanding regimenfs on arnsai' ia Chmp or 
Quarters is to cause the commnnicatiQn from the position or quarters of the 
regiment to all tbe principal roads by wluch the bngade may possibly march, 
to be thoroughly examined, and all obstacles removed, in order that each regi 
ment, without the assistance of a guide, and without delay, may be able to move 
in the night, if required to whatever road in the ncinity of the Camp or 
Quarters may he pointed out for the assembly of the brigade 

* On entering Camp or Quarters, each regiment mast form on the tame ground 

which It IS to assemble npon in case of alarm , and when formed the ranks are 
to be opened. 

* If the companies have to form np in succession, each will slope arms and open 
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rant.* a% soon as formct! by ^wd» of command from Its oivn Officer, hnt iher 
inasi nti orifer arms, or stand at earf, nntil ilirccted to do to hy the Com. 
maniJin^ Officer of the regiment, which wiH not Ic done until the whole corps 
IS formed. 

* After the eeports arc collectei? as ordered (m a preceding Irlicle^, the m«n mar 

be aHoweti to sit down, ot tvalk about l *l»»nd Uie ground of formation, winch 
wiU be marbed out hy a sentry on the fight flank of each coTnpany, but they 
must not be altorvcd to go 1 0 yards from the spot until the guards and piclets 
are placed, and all llie other n«emry armogemenfs arc made, unless jt rams 
hard, jh winch case the mea <etccpt those for duty) may he dismmed as soon 
as the reports are collccte 1 , hat no state of weather, nor any other circntn- 
afance, is to prevent the corps he«»g Upt under arms until the reports of the 
aWntces are regularly collected 

* As Soon as the corps are formed, and the reports collected the guards most he 

placed, and the men or companies warned for in or out lyiog pickets 

On the arrtral of a brigade or battalion oo the ground destined fur its camp 
the Quarter, and Bear Guards, of the rcspectire regiments will immediately 
mount , and when circumstances require them, the adraoced pickets will he 
posted. The grand guards of Casralry will he formed, and the horsei picketed. 
The men « tents will then be pitched . and until this du^ is conplcted, the 
Officers are. on no sccoont, to quit their troops or rompasies, or to employ any 
soldier for their own sccomiuodatioo 

The troops mutt at all tunes be kept lo tbe most perfect readiness to tun 
out, and it is expected ihatm half an hour from the time they receive the order 
to tDorch, either IQ the Qiglit or day, the army {hall stand at the head of >tsen< 
campment, that the baggage tbalJ he packed, and the whole prepared to more 
This state of preparation ii equally «s esseatol in Cantonment as to Camp, anil 
in both, the troops must he accustomed to march without eoy firenous nolice 

Sforemeots of troops, qr dispositmas of march, will not olwsys be put in 
orders, but will be delivered to such penons onlv as they concern Ac. 

Oa amring at a camp winch is intersected by hedges ditebes, unequal or 
boggv ground, regiments will immediately male openings of camiounieatjon 
CO feet jn width 

The ground m front of au encampniciil is to be cleared, and evciy ol sUd* 
to the njorement of the artilleiy aud ttt>A{>s » to be rerooTtd. 

Commanding Officers of regirocnls most take care that their comnninicstions 
with the nearest great routes arc open and free from any impediments 

* In Camp jbe best iratet will he pointed out before the men oic d sn lastd. »tid 

the necessary direcfioos for oproing coinmonicalions given 

* The places for cooking in camp must be pointed out to the Orderly Scijeauti of 

companies liy tbe Captain of Iba dav , and must be particularly chosen, w'lb * 
Ticw to asotd danger of Arc. and for the greater facility of sopenntendmg s\\ 
the companies must cook «s near as possible togett er 

Mlienc'Cr a regiment remains wore thJo one mght in a Kimp tegw’sf 
kitchens axe to be conitructol 

^ecessa^cs arc to be made m the most convement Situations and the utmost 
attention ts required to this and every other particular to the cleanliness of lb* 
ciTBp. K ciecumsunces will allow the ground on which a rcgizncnt » to ««- 
camp ta be preeloaily ascertained, the poncers should make these and otli<f 
essential cotivcnieaces hefarc the corps sunres at its enearopmeot 

* ft lOnst be CTpIaincd to the men ss » Standing Order, that wheo do rejuU' 






«« ^ ,r rntf l» *r5np«. »•»•>»♦ fjjb t>( tit jppreteiej be 

»f -ev f ft. vS rv .. o- w‘.« ♦ u tb' mvrl uvln H »cV. wticb b«i« 
1 .v ‘J ' J'*' *! «VH rVKn. »a 1 mow^emlj tbe Uboor of tafajj a. 

n i* t ►' • • «A»l UVsr. onI-»3ce nett tVe mI «{j of tis bes^j^J 

{‘k* t‘e SJ/xiemer^'Ct. 

i- -ittnet *Zl,6fnm'«,l>e|»r«eroffc<Jin4tscei'5s; 
« y u' t U iV t»U* Ve jbt tf »le pouai to be Bj«st4 t>t ^ 

*, rht. fk ii ' e? ihe noti. 

i* Ibj IV frj»ef iV J/rwi f« tt <ber jbaa ibe j-4ftp»l in fswt»*s4cM»fi3»*J*ff 
i'it’'f. S'eJ J irf^cft ciiM tb" f«e6.ef, are »ioj>retlbj 

tVv*a b; *at{ tt lie's''*, tbt N frvs etortan.ptrhoilbetotxl the tnsd>tnll&id 
li* » }•. |ii te*>e^i'a« cf tbc ef lb» Uce d{ tbe b\U. 

“It li t''>t kiV*- ayyeovVn fert/\y nwh the bottotfttftl*^^ 

ft, t ju I |'>4t ilUte i.lfaa'ijttOfJet'enee to be <fr««rB ftoaj if 

i>» lie l<i ej*f » macbn in»ntf> acwntiDj to tl:< « efpiw«*^ 
iVtf.'twaj **nl ibe tth’ te bfijM ot the »Ae» of the ifit'efiitf eerffu^ 
efen*' ai,»b,<b eeecvMtj'et wrjmy tie HpyrojchM eeroa t 
«f > »'^\ oo't'-e *hi«*,aho«lJ.l/po«iVe, f<e itoslfif- 

• f /I'M »}»«’»< V ijV'M fcuot«f4U-’'f'ns Kiu[u6S fotn iffrff 

U cuy be rcacUirUti't a fort-eai w cot to be yroowinceJ of ^tne^ti^ 
iV ttfeutjiii'see of c'*TateJ wtiiatwn »Ioae, for, cffn to f nn ■ croJcr*’^^’ ^ 
cj lawo of «'* ttfrosii, it *nJ»t be *»mtxnt>i \hil fU «*fl» •Hr tU comf'I^ 
liai tuJi/fifW that iw latovi* be fi»eni*te>l that Ut ftceof theietsi* J' 
of iV ntsijtifti, w, if iee«^toui,»fat ft he (finlej oa tnrt }mt. 
eitr, f< fioail the me, beifhi of astuatson iat»t be coMi>ier«I “* 

ijefrawff fontn of « r\iee,ift<l«leinsaiU ou respect 

co\»ipciiar»ov» ov rut pn*t>%fc'STact< *ccrcivC to * rcscerzoTit^ 

“ tndfMoiued to di«usj the te^ »»Iae of he«5hl of *itsition « » 

^iuUtv, » nsjv OQl be «witt to esdeawnsf to ttcertain the ^^5 

fnsiii its Mime, ot a p1*« being suoatfJ lo-ser than lie 
Ingiiifc if it really be no of tuch mtgnittJtle #i a geoenDy 
' comniantiMl ’ hems accepted « dew/tws etentluDy tad, <s« ^,<5.^ 

t vfjj eajTjjnt* thpu-fyTjjn^ on thw pouAwfatas to bctcte litl iT«f 
licishl ilepnves « fortress of tll’psw'ertOffWBwnce 
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"The most prominent disa'Isantages under vhieh a fortress laboors from being 
commanded are, that the dcfcmlcrs of the worL, and the interior of the place, arc seen 
and exposed to the direct fire of a bcueger’a artillery ; that its escarps are also exposed 
to be battered m a certain degree loner down, according to the greater or less height 
of the hiltnhich commands them; and that in the tame degree, the range of the 
enemy's projectiles is increased. 

" Considered abstractedly, to be seen u rather an ineonTeniencc than a positive 
ill ; and as projectiles are never used at sieges from situations requiring their utmost 
range, the prominent evils from being commanded reduce themselves to tivo, — the 
greater exposure of the escarps, and the direct fire of a besieger’s artillery on the 
garnson, whilst defending the xrorhs, and on the xrorks themselves and their arma- 
ment. Now the pomt.htanlc range of a Sl^ponoder being under COO yards, and as it 
will not batter with good cflfeet at a greater distance thsn 800 or lOOO yards, it 
wonM seem that all command in front beyond the latter distance is nearly harmless, 
except from the inconvenience It occasions to (he garrison of being seen. 

" kVithin the distance of BOO yards, being commanded, is, indisputably, a most 
senous detnment to a place, as its artillery may be dismounted, its defenders lulled. 
Its escarps laid open, and its buildings destroyed by a direct and accurate fire from 
the height; but the effects of such command may be greatly reduced, or even 
rendered null, by a just disposition of tbe works, sod (heir relief If a place be 
only commanded by one lull, and that of a moderate height, it requires no stretch 
of tbe imagination to comprehend, that If, instead of being built on a honzontal 
plane, as is customary, the works were constructed on a plane passing from some 
point ID the interior, a few feet over the top of the bill commanding them, they 
would equally cover each other, and their parapets equally cover the defenders, as it 
the lull did not exist, and they bad been built on a honzontal plane Upon a 
aiDilor pnnciple, the exposure ansing from (lie direct command of several moderate 
hilla on the tame front may be avoided, and even the works may be screened by 
the above method, and b) the addition of traverses, parados. &o , from tbe command 
of such hills all around the place. 

" But if the hills are of a great height, and oear the place, the mischief aniing 
from their command cannot be obviated by defilement, and even in many cases 
where it is possible to effect this defilemeot, the great labour and expense of so doing 
put it out of (he question. Under such etmimstasces, the best resources are case- 
mates and countermines, or to occupy tbe summits of the comroasduig hdli by works 
of sufficient strength to restore the equibbnum of defence. 

“ Tliere remains a disadvantage still to be mentioned, accruing to a place from 
being commanded, which is, that a besieger's first batteries, placed on tbe height 
which commands it, may remain open (ill the last moment of the attack without 
incommoding his near approaches, but wbea (be height falls rapidly in one con- 
tinued plane to tbe glacis of (be place, (his advantage is much counterbalanced by 
the difficulty mentioned before, of raming tbe approaches down bill, and should 
(he fall of the ground be graduab it will frequeotly kappcB that tbe fire of tbe 
liittcnes on the height will prove almost as ansoying to those in tbe adiasced part 
of (be trenches as to the defenders of tbe place 

“ from these causes, command is far more prt;udicul to the defence cf those 
works of a place, the general prolongation of wbicb it inlersert*. than to tbe defence 
of those woiks to which It IS parallel, even if tbe diitance of (he lateral coaimaLd 
of such height be greater than tbal of its direct command. Thu may l,e etcirpLtcd 
1 y reference to the attacks of \th,iii 1C97 and 1,00, hr those great tcasten of the 
art, k auhan and Marlborough, and subaeqaenilv tv the Const d' Clcmost la Ifti. 
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" Two fronU of (li« eoceioto of <Ue fortrcsi, a, i, i, f, ut traced paraUci w ■»»uuv 
reran, ’Rhicii, at <>00 yards distance, orcrtoi» tbtir nmfarts ;& feet, the asterral 
{Kifij a rcsvisr slope to the foot of their scarps, asd sihicb no eantion of art has 
been abJe to screen from the direct fire of artiUcry from so domioeens^ a point in 
their immediate front. Stdl, in neither attack, did those Officers artd themseires of 
batteries on this commandin^^ height to breach the scarp traiis of the fronts opposed 
to it, or for estabhshiitf a commandiii^ fire to nun their parapets, and then cany 
their approaches almost unopposed dorra the bet of the hill to the countencarp; 
but, on the cootraiy, estahluhmg on the height poirerfu] enStading batteries to 
ricochet the collateral frosts, the proJonpation of which the command of Mont Feron 
intersects, Vsuban carried bis approaches tonanlj the front e. e, to the right, and 
fifarlborough hii tnirards c, d, to the Jell , and to each, <\th fell an easy conquest 

“The Count de Clcnnoot, in I74S, folloired with equal success the path traced 
by the Bntish Genera), to that it may aafely be inferred from these examples, that 
the side of a place most closely commanded, when that command is direct, is not 
consequently the weakest 

“ From the above statement it is apparent, that a fortress is not to be lightly and 
utterly condemned because it may ha^n to be commanded, for if the heights 
commaoding it be at o greater distance than fiOO or 1000 yards and do not enfilade 
any general line, they can hare very htUe lo/laeore on the attack or dcfenct If 
the 1 eights are not more distant than 600 yards and on one side only, the effeefs 
of their commind inav have been parried by defilement, ami by the same art, a 
certain degree of strength ms) have been given to a fortification when close!/ 
surrounded br moderate heights, and even where defilement has been iroprselieahle, 
casenntes countermines, revene batteries and retrenchments, on the weakest fronts. 
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nay hate more thin comi»ensated the ^eral esposure But If on examination 
these precautions are found to hart been neglected, a fortress which Is closely 
commanded by heights may safely be ptononneed of httle strength, ->-thongh there 
are innumerable instances In former, and tome few in late wars, of such places 
haying made good defences, from the intelhgenee of the Goremor resemng the 
troops for the last stages of the defence, when the combatants become too closely 
in contact to admit of the interference of 6rc from distant batteries " 

For Relaitte Command of Mforhs, tee ‘Relief* in the Construction of Permanent 
and Field works 


COMPASS, HAnnlS'S MAGNETO-ELEOTniC— The ineenior’! 

object, in the application of his discorery of the steadying action of the copper niig, 
* IS the comliinstion of great icnattireoess with stability and simplicity of construe* 
tiOD , so that whilst the needle is free to obey the magnetic force of the earth in the 
most perfect way, it yet remains tranqu I anudit the disturbing motions to which a 
ship is exposed and this stal ility is obtained without the aid of friction or other 
mechanical impediment, which often produce anapparent steadiness, or rather sluggish* 
ness of the compass (arising from Indifference to rootionl, at the expense of accuracy 

” ^Mien the homonial position of the card is disturbed by any alteration of dip 
incidental to a change of latitude, H is to be corrected by moTiug the silver ihdet* 
on the needle 

“ Should the compass he out of use. care must be taken to let the needle hang 
freely u the mendiao , and if put into a alore room, or otherwise set by, the card 
and needle should be retnoved altogether, and placed with the needle downward la 
the shallow bos provided for it— the north point being on that part of the keeper 
marked with a cross, thus « A good compass is liable to deterioration and damage 
xilien stowed away nuhout regard to its magnetic properties, and without due care 
being tikes to preserre the agate and (he point of luspeosion in a perfect state '* 

On the wnter'a own ohserratlon of this compass, the needle was at rest in exactly 
one minute it is atated to have been so in seconds at other times R J N 


CONTOURIPiTG.* — This term is appl ed to the oolline of any figure, and conse- 
quently to that of any aection of a solid body, but when used professionally in 
connection with the forms of ground, or of Works of defence tlie outline of a hon- 
xontal section of the ground or works, is alone to be understood by it 
MTien the forms of ground or works are desenbed by contours, or horuontil sec- 
tions, these sections are taken at some fixed TCrtiol interval from each other suited 
to the scale of the drawing, or to the subject ui hand{ and the distance of each, ibose 
or below some assumed plane ofeompanson. « given in figures at the most convenient 
places on the plan ^^hen the scale of the drawing is about JOO feet to an inch, 2 or 3 
feet will be found a convenient vertical interval between the contours , and however 
large the scale of the plan, it wiU scarcely be found neceiiary toobtam contours vnth 
a less vertical interval than 2 feet. If the acale of the plan be about 250 feet to an 
inch, or the ordinary special survey scale of 4 chains to an inch, 5 feet vnll prove aenn* 
vcnient vertical interval, and with ahonxontsl scale of from 500 to fiOO feet per inch, 
10 feet may be taken as the vert ml intemk The French pcncnlly employ so imaginary 
plane of comparison above the highest points an the plan , hut there does not appear 


* Dt Curtus Rvik**, E 
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l>^cn fitrtl M ftrp ntwmry to trace Ac part ef the contour rUihle front the tnttrn. 
incnt, take the angle between the last pomt filed and lornc point giren in the traee, 
unless the situation of the last point Is known by being close to some object pten In 
tlic traee j lay down the ibrcction of the line from the Instrument to the last picket ; 
chain the line, ftjJng the points of the contour by oriels, as they are inccessircly 
posscil { and add the work to the trace as it proceeds. 

Tims if the Instrument lie placed at/, iH position way be fixed by measnnng Us dis- 
tance from cacli of tbe pickets marked 2C0 and 270 , the staff being read or adjastcl 
when held at 270, tnav be moved to y. A. 1. and 270 (as a check) in the boundary line 
n c, tbe exact place for the picket aty, A or I, being determined by moving the staff np 
or down the ilopc until the reading on the staff Is the lame as at 270 In the line a b 
V ith the same position of the Instrument, If the staff be about 12 feet la length, 
the points /. w, n, m the contour 2G5. and the points e,p, y, In the contoor 250, might 
be estabtuhed, the staff being read, or adjusted at the picket 265, before it is sent 
along the former contour, and at the picket 2C0, before it Is moved along the latter : 
by mcasantig the bne/, A, these points may be determined by offsets, and the contours 
drawn open the trace From tbe same point abo, all the pickets required to describe 
the contours having the lerels JCO and 26S,and lying wholly withm the tmngle, may 
be fixed, since the telescope of tbe instiwment would be higher than the sommlt they 
surround , and by measuring the bne /, t, these tontours could be added to the trace 
It Is not uecessary to trace every contour Instniinentally if the .contour 275 his 
been thus traetd, the two between 275 and 260 esn be sdiled very correctly by the 
eye wink the contour 250 Is being traccsl by jodging each time a picket of the latter 
it fixed upon the trace, how the latermediate interval should be divided to accord with 
the appearnnee of the ground 

^Cllher IS It always necessary to fix the position of the instrument, for the pickets 
may often be surveyed without nicasunng from it, but wherever angles are used to 
let off the measured lines It is necessary, end may be considered the general rule 
A single position of the instrument will seldom trace a contour,— ^fences, &e . u well 
as Ihd form of the ground, preventing it. If tbe instrument were placed at r, to trace 
the level 255, the last picket would probably be at r, tbe angle between the corner of 
the bouse, ii. and the picket, «, might be observed, protracted on the trace, the bne 
measured, the several pickets as far as • added to tbe plan, the instrument removed to 
f, and the contour completed 

But the instrument might, in the case represented, be placed near *, its position 
being fixed if necessary by measurement from any of the points recognized on the 
trace as the angles of the adjacent fence, from this point the whole contour could 
be traced, ncilfier bnddirgt, fences, nor other objects Infenenrag 

If the triangle be very large, and tbe contonra inconveniently long it may easity be 
divided, and a dividing bne should if possible, be chosen, running along one of the 
ridges of the ground , for tlie ridges afford tbe best sites for the lustmraent in tracing , 
and the ndges and valleys are convenient sitoationa for check lines because tl ose 
measured to survey tbe pickets having to change tbeir direction in crossing them, can 
then be closed upon points already fixed The line t t would be a good dividing bae 
in the figure, running along the ndge on which the point * is marked, and fixing to a 
points in each of the contours of the summit within the tnangle 

If it he required to contour a single feature of ground, not as part of a large survey, 
but for some particular object, run lines from the summit along the several ndgts of 
the ground, fix upon these lines the points where the contours will intersect them, 
and trace as above tlie contours between Aem if the number of check lines be too 
few run them m the valleys also 
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D. 

DAM, PERMANENT.— S« ‘Riv^mNAvioATioN’ 

DAir, TEMPORARY.* 

Dah, — a bank or obitruction buill acroM a nrer or itrram, for the purpose of 
raisisg the level of the water oo the upper aule of it 

There arc man; objects for the attaioment of which it may be necessary thus to 
cheek the conne of a stream, and gam a head of wiler it may be requisite to turn 
It for a tune into auother channel, to Inondate the ground in front of part of a 
tnihtary position , to male a portion of the stream unfordal le , to secure depth 
lufScient to enable vessels of a given draught of vr^er to navigate the stream , or to 
gain a power to be apphed to mechameat purposes The works for the atlamroent 
of the first three of these objects belong more particularly to the class whieh Ofiicers 
may be called npon to execute in the course of a campaign; and the details here 
given refer entirely to works composed of such malenals as may be expected to be 
vnthm reach of an Officer on service 

Dams built for the purpose of lotind navigation, or for that of securing a wafer* 
power, may be considered as having a more permanent character, and will be treated 
of in the article on * River Navigation ’ 

The first eonudeniion in forming a dam across a stream is the choice of a proper 
site this most of course be decided with reference to the objects to be attained 
by the nse of water, but there are a few general rules to which attention should 
be paiA 

In streams Lable to sudden foods it would be advisable to carry the dam across 
ihe widest part of the itreea, so as to allow ample spare for the watrr to Dow over, 
and thus to prevent any sudden and great nse above tbe dam , or it may even be 
advisable to carry the dam in an obhque line across tbe stream 

In nvers where much dnft timber u likely to be brought dotvn, tbe dam should be 
situated below a bend in the stream where an eddy is formed, by means of which the 
collection and removal of the timber will be faciliuted 

The banks of tbe nver or stream should be carefully examined with reference to 
the quality of the soil of which they are composed and their power of acting as 
abutments to the dam 

^^'hen the site of the dam has been decided upon with reference to the principal 
obj'ects which it is intended to answer, (be necessary levels must he taken and the 
height of the structure determined upon this will depend in a great measure (when 
materials are plentiful) tbe plan to be adopted in forming the dam 

In shallow nvers, when the bottom u rock, a dam of the section shewn in fig I 
may be easily constructed, of 10 or 12 feet u height Tbe sill (a d) is bolted down 
to the rock with fox wedge bolts The standard (0 e) is mortised into this siU, and 
a brace (ac) is framed into the two, making thos a strong vertical frame A^hen the 
dam is high, a second brace nay be inserted, aa<l the horizontal distances between 
the frames diminished, but in general, 8 or 10 feet may be allowed as a fair distance 
between these frames from centre to centre. ^Vhen the frames are securelv fixed, a 
faciDg of logs roughly squared on the upper and under sides, is laid in front of 
them, across tbe bed of tbe stream. These should be got as Jong as possible, and 
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shouU break joint occasronaHr sgainst & standard lo winch they should be sometiraei 
pinned vnth a trenail, m ordcrto prereat their moving 
^Mien the wafer u intended to ftjir onz this dam, the space between the frames 
in rear should be filled in with block* of rough stone, well wedged together and lad 
in steps, so as to break the /ah of wafer on the bed of the nrer in rear If matenal 
of the proper (juahty cannot be found, or if the time will not allow of it* being 
quarried and placed properly, thu spaw may be filled in with earth and rohMe, and 
logs being notched down upon the back braces of the frame, stout planking sliould 
be spiked over these logs so ns to picsent a smooth surface for the waste water to 
flow over, and to act as a protection to the stones, earth, Ac below The front of 
(he dam should also be filled m with earth, rubbish, Ac., aod if the surface of the 
rock IS so Uneven as to prevent the front logs bearing fairly upon it, brushwood and 
fascines may be placed in front, so a* in some measure to close the spaces between 
(he rock and the logs * 


^’er M composed of ssnd, clay, or mstenal too soft to resist 
it tuft for «Dy length of time the action of the water, (be plan shewn in fig 2 may be 

advantageously adopted This frame is composed of a siH, extending not only the 
Width of the dam but also of the apron in rear, notched down and pinned to three or 
more aleepers, which an laid transversely to the stream, and sunk into the bed of the 
river. Into this sill the beam (o 6) is framed at an angle of about 30° with the 
honaon, arid supported in this position by the two strut* (fi e) (de) at an angle of 
about 60^ These frames are placed at about 8 feet apart and upon them are 
notched the bonjoutal beams which carry the planking with which both the up 
and down stream sides of the dam are covered. 

Ill order to prevent the water making its way under the dam. a row of plank 
piling (d) about b feet long and 4 inches thick should be dnieo in front of the 
upper sleeper, and a hoe of wahog (/) upon this row of piling sboold be well spiked 
through the piles into the frame In order to secure the work more completely 
agaiQst leakage, clay should be tbrowu la front of the sheet pilisg to a height of 1 or 
2 feet An apron (a), as shewn lo figs 2, 3, is a necessary addition to every dam 
constructed across a river when the bed has not sufficient tenacity to reilit the 
action of the water This may be composed of logs notched npon the sill pieces 
and covered with plank, or of rough logs notched aod pinned down upon the 
sleepers In cloje contact with each other it should extend far enough below the 
dam to conduct the water away safely, and should have a row of sheet piling In 
rear, as shewn in fig 3 

Wlien rough timber is plentiful, a dam, a* ebewn in figs 3 and 4, may be easily 
and quickly constructed thus (wo or (hree row* of rough ileeperi are bedded across 
the itreaiB, and upon these rough logs arc notched and pinned at intervals of about 
5 feet in the rear of the dam Over one of these sleepers another transvene log Is 
notched upon the first tow of longitudinal timben , and if the dam is a Urge one, 
perhaps a second transverse timber may be required The second row of loop, 
tudind timben is notched upon the aecoad row- of transvene timbers not exactly 
over the first row, but just io mneb clear of it as to allow of the end being notched 
and pinned upon the ground way ot #!eeper at the upper side of the dam, dose 
alongside of the first timber Row after row of timber is thns placed, the dam 
constantly rising In rear by (be duclcDesi of * log for each course, while in front, all 


Conrtrort on 
wBcD tunberi* 
plentiful 


• OeravorisUr, Uovwet, vibfli th« *»U cruu tie Bed and pirtienfarlf *Seo tier wop-”* 
•rva,t the .tfrtto *Tt»* »<U,0«n»I may t>e obUmed by akatliog tbe Irwer pvfM (4 Oi« 
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tTC brought down &nd pinnod to the ground mj, ^Vhen the ncccuar; height h 
ohUined, the top ron of longitudinal Umber ina/ be laid tide bg tide in as dose 
contact as possible, and the spaces made good mtb small fascines, harh, Ac ; or rows 
of transTcrse logs ma;f be placed at about 3 feet apart, and planhs spiked to them 
The rear of the dam appears as shewn in the sketch, figs 3 and 4, of alternate rows 
of longitudinal and transrerse timber, to which planking is ipikciL 

When timber is plentiful and the nrer is deep, a dam may be safely constructed 
to a great height of enh work, that is, of a senes of rough eases formed of whole 
timbers notched together at the crossmp, as shewn id fig 3 In framing a dam of 
thu descnptioD, two logs are laid in a direction transreise to the stream, at the same 
distance apart u is intended for the width of the dim upon these cross logs are 
notched at distances of G or 8 feet , other traosTcrse timbers are notched upon these, 
and the dam it earned up in this way until it amres at its Intended height Some- 
times it may be adnsahle to dinde the interior apace into smaller compartments, by 
introducing more transrerse timbers during this, very little impediment has been 
offered to the stream, which Gowi through the Interval between the logs* When 
the enh work Is complete, the spaces between the cnbs are filled with stone, if it can 
be procured , or If not, with fascines, earth, Ac , and a mass of earth and rubbish is 
thrown into the nver in front of the dam, so that by degrees a mass is leeumulatcd 
sulScient to prevent leakage. This work is earned on simultaneously from both 
banks : and as the water-way it checked, so the stream nses above the dam, rushing 
through the central space left for its passage Tlie same process may be continued 
till the dam is completely closed , but as large quantities of earth, Ac would he 
washed away (a attempting to close the opening between the logs in this centre hay, 
the lest pha is to prepare a frame to receive a aort of gate made of logs, which can 
be dropped dosm from above, and whieb will close the opening sufficiently to prevent 
much waste of matenal taking place f 

When timber is scarce, fascines aad (lunnes may be used m the construction of 
dams I& Holland tod Germany they are very commonly employed for this purpose 
A course of large fascines is first laid, the length of the fascines being in the 
direction of the current, and each in as close contact as possible with its neighbours 
upon this a second course u laid transversely, strong pickets are driven through 
these two courses to connect them together and the beads of these pickets are 
wattled together, so is to make a kind of hurdle work, which serves to connect the 
whole more completely into one mass these lasers of fascines are then continued 
in the tame manner, each coune being picketed to those below, and the pickets 
connected at top with hurdle work until the dam lias attained the proper height. 
Very la^e nrers with a great depth of water have been successfully dammed up 
and tbeir courses changed by works constructed in this manner W here the water 
IS deep, gabions loaded with atones, square wicker baskets filled with atone, Ac. 
have been used to form the foundation of tbe dam , and upon this a superstructure, 
as before described, bas lieen raised 

Tbe above are a few of the most simple and of the readiest modes of construeting 
dams , modifications may, of course, be made to any evtent two or more of these 


• la executiDs this vort of work, tb< Sr>t leg* float on the water, eodare graduallr sank bj tbe 

f Fai>enenc< baa likewiw ihewB that when tbeweteradeep end even ripid tbe front of tbe dam 
maj In Lke maoner be formed of portiona of enh.wofk two bija to Icogtb eoovCrueted aibore, 
dropped down iotopoe tion and arranged on tkc ire of a circle in plan beginniDg from each flank, 
fill ng them aa aoon at properly placed Tbit m thebedr of tbe tUm, mutt be aiiitted and sup 
ported br elopes of tla; &e,atiofig> I 
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«hould break jomt occaatonally sguost a standard to which they ihonld be eornetimn 
pinned with a trenail, m order to prerent Ihcir moving 
When the water » totended to flow orer this dam, the space between the frames 
in rear should be filled in with blocks of rough stone, well wedged together and laid 
in sifp3, so as to break the fJl of water on the bed of the merin rear Ifmatenal 
of the proper quality cannot be found, or if the Ume will tot allow of its being 
quamed and placed properly, this space may be filled m with earth end rubble, and 
logs being notched dawn upon the back braces of the frame, stout planking should 
be spiked over these logs, ao as to present a smooth surface for the waste water to 
flow oTer, and to act as a protection to the stones, earth, &c below The front of 
the dam should also he filled »o with earth, rubbish, Ac ; and if the surface rtf the 
rock IS so nneren as to prerent the front logs beanng fairly upon if, brushwood and 
fascines may be placed m front, so as in some measure to close the spaces between 
the rock and the logs * 

^V’hen the bed of the nrer is composed of sand, clay, or matenal loo soft to resist 
for any length of time the action of the water, the plsn shewn in fig 2 may be 
adTaalageously adopted This frame Is composed of a sill, extending not only the 
width of the dam but also of the apron in rear, notched down and pinned to three or 
more sleepers, which are laid transTcrsely to the stream, and sunk into the bed of tbe 
nrer. into this sill the beam (a d) is framed at an angle pf about with the 
henroa, and supported m this position by (be two struts (i e) (df) at an angle of 
about 60^ These frames are placed at about 8 feet apart, and upon them are 
notched the horitontsi beams which carry the planking with which both the up 
and down stream sides of the dam are covered 

lo order to prevent the water making its wsy Under the dam, a row of plank 
piling (<f) about S feet tong and 4 inches thick should be dn\en in front of the 
upper sleeper, and a line of wahog (/) open this row of piling ibonld be well spiked 
through the piles iota the frame In order to secure tbe work more completely 
against leakage, clay should be throws in front of the sheet pQing to a height of 1 or 
3 feet. An apron (a), as shewn in figs 2, 3, b a neeessary addition to every dam 
constructed across a nver when tbe bed has not luffinent tenacity to resist tbe 
action of the water This may be composed of logs notched upon the siH piew* 
and covered with phnk, or of rough logs, notched and pinned down upon tbe 
sleepers in close contact with each other* It should extend far enough below the 
dam to conduct the water avray sifely, and should ha>e a row of sheet piling m 


rear, as shewn in fig 3 

Con*tnirt)t>n ^Tien rough timber Is plenliftil, a dam, as shewn in figs 3 and 4, rosy be easily 

puSiM ** awd quicUy constructed thus two or three rows of rough sleepers are bedded across 
the stream, and upon these rough logs are notched and pinned at intervals of about 
5 feet in the rear of the dam Over one of these sleepers another transtersc log « 
notched npou the first row of loogitudinal timbers; and if the dam is a large one, 
perhaps a second transverse timber may be required. The second row of longi- 
tudinal timbers » sotched upon the aeeond row of transverse timbers, not etietly 
over the first row. but just so ranch clear of it as to allow of the end bcmg notched 
and pinned upon the groond vray or sleeper at the upper side of the dam, close 
alongside of the first limber. Row after row of limber u thus placed, the dam 
constantly nsingin rear by tbe thicknen ofalogfor each course, while b front, all 


* OecujoniUy, how«»fT, when tb« atnta erw* the W and p«rtieiila,t/ »l«o ihe; erep-«ot 
the etretnt freat »4ti<h,M) itahiliiy au; U el Uined brebnCt ag (ha lo«cr p*rW e(*he 

dsas leuast (he hwtet cdgti of (he reek 
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art brought doim and pinned to the groniid tri;r >\1ien Hie neecssaiy height is 
obtaineil, the top row of longitudinal timber maj he laid ti le hj tide in as close 
contact as possible, and the spaces made good with small fascines, bark, &c , or rows 
of transTcrse logs may he ptared at about 3 feet apart, and plauVs spiked to them 
The rear of the dam appears as shewn in the sketch figs 3 and 4, of alternate rots 
of loogitudjoal and traosrerse limber, to wluch plasling it spiked. 

Mlien timber is plentiful and the nrer is deep, a dam ma}! be aafeljr constructed 
to a great height of cnb work, that is, of a aenca of rough cases formed of whole 
timbers notched together at the crossings, as shewn in fig 5 In framing a dam of 
this description, two logs are laid in a direction transrene (o the stream, at the same 
distance apart as is intended for the width of the dam upon these cross logs arc 
notched at distances of C or 8 feet , other transTcnc timbers are notched u])on these, 
and the dam Is earned np in this wag until It arnres at its intended height Some 
times it mag be adnsable to dinde the intenor apace into smaller compartments, by 
introdudog more transverse timbers during this, very Lttle impediment has been 
offered to the stream, which flows through the interval between the logs • tVhen 
the crib work b complete, the apaces between the cnbs are filled with stone if it can 
be procured , or if not, with fascines, earth, &c , and a mass of earth and rubbish is 
thrown into the nver in front of the dam, so that by degrees a mass is accumulated 
anffineat to prevent leakage This work is earned on simultaneously from both 
banks , and as the water way is checked, so the stream mes above the dam rushing 
through the central apace left for its passage. The tame process may be continued 
till the dam u completely closed , but as Urge qnaDlities of earth &e would be 
washed away » attempting to close (be opening between the lop in this centre hay, 
the best plan u to prepare a frame to receive a tort of gale made of lop, which can 
be dropp^ down from above, tod which mil close the opening stiff eiently to prevent 
much waste of matenal taking place t 

^Tben timber is scarce, fascines and hurdles may be used in the construction of 
dams. In Holland aod Cermauy they are very commonly employed for thia purpose 
A coune of large fascines is first laid the length of the fascines being in the 
direction of the current end each in as dose contact as possible with its neigliboun 
upon this a second coune is laid traosvenely, atrong pickets are driven through 
these two counes to connect (hem together and (he beads of these pickets are 
wattled toptber, so as to make a kind of hurdle work which serves to connect the 
whole more completely into one mass these layers of fascines are then continued 
in the tame manner, each coune being picketed (o those below and the pickets 
connected at top with hurdle work outil the darn his attained the proper height. 
\ery large nvera with a peat depth of water have been successfully dammed up 
and their courses changed by works coostnicted in this manner here the water 
b deep, pbions loaded with atones square wicker baskets filled with stone, &c 
have been used to form tbe foundation of the dam ] and upon this a superstructure, 
as before described, has heeu raised. 

The above are a few of tbe roost simple and of the readiest modes of constructing 
dams, modifications may, of coune, be made to any extent two or more of these 


•Id esKulDg tbU vort of work the 8nl h>^ float oo the water and sre fraJusU; lunkbr the 
tsmaaiDg •apentnirture 

t Fzpenence hail krwtieibewD that witea IbewitetbdeepandeveB rapid the front of the dam 
maj in like manner be formed of portioni of enh-wotfc two faaji u length eonitnieted aiborv 
dropped down into poi lion and arranged on the arc of a c rde in plan begun ng from each flank 
All ng them ai aooo aa properly placed. Tb» aa the bwJjf of the dam muat be sasiited and tup 
parted by tiopet of elav &e aaioAga I i. — Sd 
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should treak jo.ut occsmualij usobI a ilsndard to trhieh thty thoold be sonBiiutj 
pmnfd wth a trenaU, m order to ptewat their moving 
W hca the Tfater is intended to flow over this dam, the space between the frames 
in rear should be filled la with UocVs of tough stone, well wedged together and Wd 
in steps, so as to breah the fall of water on the bed of the mer b rear If material 
of the proper quality cannot be found, or if the time wiU not allow of its being 
quamed and placed properly, ihi* apace may be filled in with earth end rubble, and 
logs being notched down upon the baclt braces of the frame, stout planVing should 
be spiked over these logs, so as to present a smooth surface for the waste water to 
flow over, and to act as a protecUon to the ttones earth, &c below The front of 
the dam should also be filled in with earth, rubbish &c ; and if the surfece of the 
rock IS so uneven as to prevent the front logs beanng fairly upon it, bnisha ood and 
favemes may he placed in front, so aa in acme measure to close the spaces between 
the rock and the logs • 

^en^ibe'pourd 5* Composed of sand, clay, or material too soA to resist 

h soft for ®ny length of time the action of the water, the plan shewn in fig 2 may be 

adrantageoualy adopted This frame is composed of a sill, extending not only the 
Width of the dam but also of the apron In rear, notched down and pinned to three or 
more sleepers, which are laid tnnsvendy to the stream, and sunk into the bed of the 
Rrer Into this <iU the beam (o i) » framed at an angle of about SO” with the 
horizon, and supported in this position by the two struts e) (d e) at an angle of 
about CO*. These frames arc placed at about 8 feet apart end upon timi are 
notched the honiontal beams which carry the planking with which both the up 
and down stream sides of (he dam are covered 
In order to prevent the water making ut way under the dam, a row of plank 
piling (d) about 5 feet long and 4 inches thick should he dnreo ta front Of the 
upper sleeper, and a hoe of waUog (/) upon this row of piling should be well spiked 
through the piles into the frame;. In order to seenre (be work more completely 
against leakage, clay should be thrown in front of the sheet piling to a height of 1 or 
2 feet An apron (a), as shewn in figs 2, 3, is a necessary addition to every dam 
constructed across a river when the bed has not sufficient tenacity to resist (be 
action of the water This mav be composed of logs notched upon the t\il pieces 
atid covered with plank, or of rough logs, notched and pinned down upon (be 
sleepers jn close contact with each other it should extend far enough below the 
dam to conduct the water away safely, and should have a row of sheet pdmg fn 
rear, as shewn in fig 3 

Con»wn«von TTlicu rougli timber is plentiful, a dam, as sbewn in figs 3 and 4, may be easHy 
*teowX**'** quickly constructed thus two or three tows ofrougfi ifeeperi are fiedrfei/ across 
the stream and npon these rough logs are notched and pinned at intervals of about 
5 feet «n the rear of the dara Over one of these sleepers another transrersc log is 
notched upon the first row of longitudinal timberst aad if tbe dara ii t Itrge <rae, 
perhaps a second transverse limber may be required. The second row of lon^ 
tudinal timbera Is notched npon the second row of transverse limbers, not eisciff 
over the first row, bm ;ust so much clear of it as to allow of the end being notched 
end piQoed upon Jlw gnmnd way or sleeper at the upper side of the dam, close 
alongside of the first timber Kow after row of limber is thus plsced, the dam 
conitaatjf nsmg la rear by the tWdroesa of a log for each course, while in front, all 


• Owaiionsllr hovtver ««« Sb* ‘n't •tro tier ervp-eet 

the .Uewn, jteat adibliontl stabditr aur b* tAltmri by abnumf Un lo«ei ptrM *( lb* 

tyvstt the buwt edges of lie reel — JfAtees 
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are brtrajiht doini and pmncd to the gronnd vaj ^MIen Ibe necessary bcigbt is 
obtained, the top roir of longitudinal timber may be laid siilc Iiy side in as close 
contact as possible, and the spaces made good mtfa small fascines, bark, &e , or rows 
of transverse logs may be placed at about 3 feet apart, and planks spiked to them 
The rear of the dam appears as shewn In the iketch dgs 3 and 4 , of alternate rows 
of longitudinal and transverse timber, to which planking Is spiked. 

Mlien timber is plentiful and the nver Is deep, a dam may be safely constructed 
to a great height of cnb work, that is, of a senes of rough esses formed of whole 
timbers notched together at the crossings, at ahewn in lig 5 In framing a dam of 
this description, two logs are laid to a direction transverse to the stream at the same 
distance apart u is intended for the sndch of the dam upon thc<e cross logs are 
notched at distances of G or B feet , other transverse timliers are notched u] on these, 
and the dam Is earned np in this way notit it amves at its intended height Some 
times It may be advisable to divide the inlenor space into imaller compartments, by 
introduang more transverse limbers during this very little impediment has been 
offered to the stream, which flows throngh the interval between the logs* Mhen 
the enh work Is complete, the spaces between tbc cnbs are filled with itone, if it can 
be proenred , or if not, with fascines, earth, Ac > and a mass of esrth and rubbish is 
thrown into the nver in front of the dam, so that by degrees t mass Is accumulated 
sufficient to prevent leakage This work is tamed on simultaneously from both 
banks , and u the water wty is checked, so the tlream rises above the dam, rushing 
through the central space left for its passage Tlie same process may be continued 
till the dam is completely elosed, but as large «)osntities of earth &c would be 
washed away In attempting to close the opening between the logs In this centre bay, 
the best plan is to prepare a frame to receive a sort of gate made of logs, whleb can 
be dropped dosre from above, tod which will close the opening luffineolly to prevent 
much waste of matenal taking place t 

IThen timber is scarce, fascines and hurdles may be used in the construction of 
dams. In IloUand and Germany they are very commonly employed for this purpose 
A course of large fascines is first laid, the length of the fascines being m the 
direction of the corrent, and each in as close contact as possible with its neighbours 
upon this a second course is laid transversely, strong pickets are dnren through 
these two counes to connect them together and the beads of these pickets are 
wattled together, so as to make a kind of hurdle work, which serves to connect the 
whole more completely into one mass these lasers of fascines are then continued 
in the same manner each coune being picketed to those below and tbe pickets 
connected at top with hurdle work until the dam has attained the proper height 
\ery large nvers with a great depth of water have been successfully dammed up 
and their counes changed by works constructed in this manner Mhcre the water 
IS deep gabions loaded sntb stones, square wicker baskets filled with stone, &c 
lw!c Ww wsti \t> ftro tbc touTiGatwik tfl the 4wo , wl upon tlws t spajesstractwre, 
as before described, has been raised 

Tbe above are a few of tbe most aiiople an I of the readiest modes of constructing 
dams , modifications may, of course be made to any extent two or more of these 


• Id execubDg tbu (ort of work (he £nS lop £<Nt «■ tke water aodare aradutU; tunkby the 
inert** ng iopentnicture 

pxpentnrt b** 1 ktwue ihewn th*i whrn Ike water ii deep and even rap d tbc front of the dam 
tn*7 in like tnaener be firmed of portion* of cnb work two bap* la length eonitnicted aabore 

dropped dowD into poaitioD and arrtDged on Ibcaicedac ceke id plant beginn ng from each Bank 

fill ng them a* aooa aa property placed. Thii ai the boJj of the dam auat be aaiuted end lup 

ported b; ilopca of clay &c aaindgt I 2 — 
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jifins raaj be comMnei! I» Use eonatrnclson o( a imglc danir-M, for Inrfanet, the 
aides of a dam, ^Then Ihe isater a itaUow, may be muje tecordsBg w fif 1, wd the 
centre part atsth cribs, «s In fig 5 

rule U W risetdd be aeewed by being let Into the bank and paddled m 

front, and the earth or tnbbsah athkh U thrown $n front shonld be earned op the 
mer against the bank to « greater ilisaoce than at other points 
A* a geaeral rule, the tides of a dam aboutd be first constructed and the abnttnents 
made good tenous aecldenla ba«t occuned from a neglect of this prccaotion. 
Should It be decided to raitc the sralor to as Jo Inundate the banks on each side, the 
embankment to prevent the water thus raised finding Its way round the fianls of the 
«Ura, these flanks should be completed before the dam itself is ejosed This embank- 
ment may he formed of earths its section may be as in fig ", about 3 feet thick at 
the top, which should be about ) foot abore the highest stater line, the up-stream 
t}o{ie at least 2 of base to t of height, the down stream I base to 1 of height m 
case the ao3 It light and porous, it wiH he necessary to excavate a trench in the line 
of the embankment about 2 feet into the ground, tod abont 2 feet wide ■ to pnddle 
this well with clay, and to form a wall of the same through the centre of the 
embankment till abort the water hoe, as to flg 7, to render it water tight IThCT* 
a current can act upon it, the base may be protected by stones and by planks, or 
fasemes pinned down panitcl to its direction fn sll cases emple provuion should 
be made for the passage of the waste water when it is not allowed to pass over the 
data waste chtobcli ihould be made, and (be passage of (be water through these 
regulated by sluicea either self acting (vhttb u the safest plan) or worked by men 
Great care must be taken that the action of the water tbrougb these slmees does not 
tew up and wash away the ground below (o an extent to eodansertbe ttructure 
Aprons (constructed as before desenhed) most be laid In nu ot the slmces except 
when these are fixed upon rock, and most be cemed down to a dtstence proportional 
to the body of water ^charged, and to tbe fsU> also takmg into consideration the 
nature of ibe soil * D 


DEFENCE OF BUILDINGS AND ^^LLAGESt 

or PiACIVO BU■t,VI^C9, fitC IN A 6TAT6 OT PEMVCB 
If nbuHding forms part of a gcnrral line of defence, or is In the contonr of the 
works round a town or Tillage, the front aod sides only may require being prepared 
for defence, for a force must not be abut up without a ipemsl object if, on tbe 
contrary u M an independent post, to be defended to the lait, and is open to attack 
00 all sides, every point must be equ^y looked to, and the means of retreat and of 
leinforang it must be preserved, if considered uecewaiy under the drcmnstances 
The great art of taikiDg a defenwWe post out of buddings, and the out bouses and 
walls that usually tuTtoundthein,eoBs»ts in selecting from the mass of objects before 
you what will answer the purpose, sad aaciificing every thing else, making use of the 
juatenals to slrengtbeu the part you wish to fortr/jr It u more difficult to ifafe any 
precise rules for such proceedings than for laving ont works In the field, for in one 
case you generally have n chmee in the fimo of joar intended works, and abrtttx 


• Drid?»» Jn»y often te cwnrtetl bt* eme31*M tempottfy dson bybloclwr ep B>» . 

Uiing ears rt»t tbe niM* tiw* ft fnr«<t ft «* «« sopport tba areaiauJiKd bodj of •ttv *b « 

lovwt not be liken ftr granted intli intut bndgee—W 

{ py Utot Coloort Jebb C h , R E 
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oj'pnrtuflily of tmnflTig’ whit jtm hi\« to eitcwte nmler the d rection of lotne 
gfnml rriDCiplet. 

The pnnnptet of defrore muit be UVen Into (onii tention ii fir as they will ipply, 
and If with a loowleilge of theie prionjJei an O'^eer li praetically anioiinteJ with 
the tneani that are utuilly etnplored for tttrngthenlng mb posli, a rrry little Cxpe. 
nenee will ctiihle him to amoEe I n plan, an 1 art hii men to work with a confl Jent 
eipeetation that in a very few houn he will he able to enUren a peaceable domicile 
by convming it talo a mpectaWe fortreai 

The objccti DOW under conn lenlion ate chnrthei, country houiet, factonM. 
pritona, or other lohitanlUl bmldingii and ai there ii hut little dilTerence in the 
node to be punned for pUcing any of ibem in a title of defence, an explanation of 
the detaila apj bed to a liriEle houte will perbapt he ludicicnt to conrey an idea on the 
aulject. 

Mliat hai before been tud of tbe poinia requiring attention in the telection of a 
military poet will be appi cable if a choice la to be made amons buildingt thus, a 
buildinE proper for defcnaiTC purpoiea thould poiteii lome or all of the foUowin; 
requiiiteai 

Tint It ahould commavd all that tnrraandt it 

Second. Should be eoneTASTtAt, and of a ealure to fitnush natennli useful for 
plaons it La a itaie of defence. 

Third. Should beef an ctrevr raoroariovto to tub scunaa or oErENDcati 
and only require the timb ano hcan« which can he deToted to completing >t 

fourth. Should hare walls and projections Ibst muluallr flanb each other 

Fifth Should be oirneoLT or Access on the side exposed to attack, and yet 
hare a lArx aaraBAT fur tbe defenders, and 

Sixth Be la a sitaation proper for fulfilling the object for which tbe detachment 
is to be posted. 

A church wiU be found more otually to voite all these good properties than any 
other building 

It may be remarked, that tbougb good atroeg walls are an adrantage yet their 
tbieVness should be liniiCed to 2 or 3 feet from tbe difficulty there wouht be m 
piercing loopholes , unless when they are likely to be battered by artillery, m 
which case the musketry most be confined to the windows, and the more solid tbe 
walls are, the better It should also be remembered that hnek bouses and walls arc 
preferable, on iCTeral accounts to those budt of stone , for when exposed to artillery, 
a round shot metrly makes i small bole in the former, but stone u broken np in large 
masses and dangeroas spbnters fly from it in all directions It is much easier also to 
make loopholes through bnek work than througfa masonry ooden bouses, or those 
made of plaster, are to be aroided, from the facility with which an enemy can set fire 
to them and they are frequently not oxen mnsket-proof Thatched houses are 
equally objectionable on account of fire unless there is time to unroof them, and 
after all it roust not be foigotten that earthen works, wlien exposed to artillery are 
to be preferred to houses, so far as affording security to tbe defenders is concerned 
In seeking this security, however, it thould be borne in mind that they are not to 
diftwbU, for troops cannot be run into in n house, but they are not exempt from 
such an intrusion in an earthen work of tbe nature under discussion Tbe two 
together can be made to form a more respectable post than ttther can be made into 
singly, for tbe ments of both will be enhanced and the defects be modified by the 
union A building is therefore at all times a capital base to go to work upon 
Tbe walls may be partially protected from cannon shot by throwing up earthen 
parapets round it and the house mav ‘ recipro^te’ by acting the part of a Veep, and 
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afford the garrison a place of refuge m urbuh they maf either Hctend themseiramth 
adiantage, or, If it 'amts their book,* rwnnie the offensire, and drive the assailatiH 
out again 

An Officer s\iJl be able to make b» acJcctioa at first sight, with reference to most 
of these points, but it requires a httJe more consideration to tleternnnc whether a 
building and its appliances are consertiMe into a post, of a s«e proportioned to the 
force under bis command The average number of men, bonever, proper for the 
defence of a bouse nay be roughly estimated on some sneh data as the folloning — 
that in a lower story it might generally be proper to tell off one man for crery i feet 
the Walls measured round the sntertur * sa the second story one man for ererr 
6 feet, and m an attic or roof one man for crery 8 feet For txainple, if a house of 
three stones high were found on paciog it to measure 140 feel round the intenor 
Trails, the number of men for its defence on the above data would be determined 
thus 
F«t 

would give 35, which Would be the number of men for the tower story, 

4 . 

11? would be about 23 men for the second door: 

6 

would be 18 men for the attic, 

making a total of 7d men for the three stones , to which about obc sutb of the 
whole, say 14 men, should be ad led as a reserre, altogether forming a gsrnson of PO 
men If there were out buildings or walls m adibtion, tbe number of men rtquiml 
for their defence would be detennmed id a similar manner by assuming certain dalt 
adapted to the circumstancea os a guide in the ealcDlatJoD 

These numbers are net to be considered but merely to cooreyan {deaon 

the subject , for if a detachment were much weaker in proponion to the estent a 
Tigoroua defence might atiU be made the force might be concentrated where Bi«t 
required, as it is not a matter of conrse that a place will be attacked on all aides at 
once , or if a building were found 10 large that (be disposable forte would be too marh 
disseminated, or if there were a want of matenals and lime for putting the wiiofc of 
it in a state of defence, a paW of it only might be occupied. 

Should there exist any doobl about banng sufficient time to complete all that might 
be wished, le would become matter for coosideration what were the points which It 
would be of the greatest jtnportancc to secure first, so as to be in a condition to repel 
an immtdiate aitack, because anch pwnts would eatnrally claim attention to tl e 
exclusion of all othen 

In such a case. It might be well to employ as many men as could work williont 
hindeniig eocli other bv being loo crowded 

Rntly To collect materials and bsmrade the doors and windows on the ground 
floor, to make loopholca in tl em, and level any obstruction outside that wou'd gi«e 
eorer to the ttiemy, or tnaterialiy fnahute the attack 

Secondly To sink ditches opposite tl e doors on the cotsi Ic, aail arrange loopholes 
in tbe windows of the upper story 

Thirdly To make loopholes tbroogh (he walls gcnerslly, atten bng first lt> the most 
esposed parts, and to break commusicttioiM through all the party walls an 1 pal 
titiont. 

• IWfintrooBdtlieonUrJaefltiekoow anJ wi3iin« SB*l!o*»n« to Uk (ilcko<« of 

VOTiU be lie e*i-W werefdetfnDinlrgileioUrwiMfn^f'ia 
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fonrttilr. To I'Ure aWtlit or mj feitilik olntnicfioTii on the oultlJr, and to im> 
frort the ilrfmee of the pntt I7 the <Tmtlnietion of iimlwun, &e. 

nflhl;’ To f'kee out bui1 tipfi tnil fanlen nlU in a tiate of dcfeoer, and eitai Iiih 
eomBinnlfilif-fti lietirecn them To male amtigementi, In the loner ttory eipceiallr, 
for defrndin; one room or fortion after another, 10 that partial poiteition 00I7 roul I 
be obtained on a an lien roih being bade Theae dilTcftnt worLi to be amlertakcii 
fa fJte order pf fMf rtUlirf fi";«rt«aee. acconling to cireumitancea ] and aAer 
aenring the Immediate eljject for 'nUcb Ihea attre dtaigned, tht;f might nmain to be 
iiajiroTed upon if oppoiinnitf offered. 

An endraroar will now be made to explain the mode of executing these works in 
the order in which Iher are mentioned. 

COLLCCTIVO MATtniALS 

The naleruls that will lie found moatatefutin tiarricadmg the puragea, doors, nnd 
windows, are boxu, eaakt, cart bodies, Imeis, stones, riiiders, dung Ac , ami limber 
of anjr sort that comes to hind i if it eannot be found eltew here on (he premises, the 
roof and Coon most be itnpped to funuih what is required. 

BAWaiCAOINO DOOM. 

In the application of these miteruls, the boxes and caxki filled with cinders or 
dung, and placed against the doors to a height of C feet, will prtrent then being forced 
open, and loopholes mar he made throngh the upper portions, which can he rendereil 
nnsket proof, to protect the men’a beads short lengths of timber piled one upon 
another to the une height, leasing a apace between asp two of them in a eonrenient 
iitoatsott for fifing through, and their ends being secured in the side walls of a pauage, 
or propped wnh upright pieces on the inside, will effeet the same object , or a door 
map be looselp backed up, leanng loopholes, Ae 

If It IS probsbie that artillery will be brought op for knocking awip these ham« 
cades, and so forcing an entrance, a p»ssge map be partisllp filled with dung or nih> 
bish to the thickness of 8 or 10 feet, or Ibicb beams of timber map be reared up on 
the ootiide of a door, and the loterral filled snih the same, or with earth, if more 
eonrenient 

A small bole, 3 feet square, map be left throngh an ordinary barricade for keeping 
up a conununicition with the ealenor, but for effecting a retreat, or making sorties, 
it will be necessary to make a door musket proof* bp nailing on several additional 
thicknesses of plank, and arrange it so as to open as usual, or to contare something 
on the spot which shall eqiiillr protect the men when firing through the loopholes, 
and pet be remoreable at pleasure. 

BABBrCADI'VO WIWOOWB 

AVlndows do not require to be barricaded so atronglp as doors, unless from their 
situation an eotrance map easilp he effected, or an escalade he attempted The pnn. 
Cipal object IS to screen and protect the defenders whilst giving their fire , anptbipg, 
therefore, that will fill up the window to a height of G feet from the fioor, and that is 
tnnsket.proof, will soswer the purpose Thus two or three rows of filled sand lags 
laid in the sill of a window, (fig 1,) or short lengths of timber, would do, or a car. 
pet, a mattress, or blankets rolled up, would be readp expedients Loopholes would 
in all cases be arranged, whatever matenals were used. If time presses and windows 
could not be blocked up, one means of obtaining partial secuntp would be to hang a 
great coat or blanket across the tower part of them as a screen, and nuke the men fire 


See article * BameaSe,* p 



ttrfr\cr op (tuiLOfsoti. 

IxnMlti ii, Lnrrljn; on l>io ftoor. Tto g1a*i iIjoqI] be remored from »inifo»j 
U-fore an UUck commencci, a< {i Ii luMe la lajore tie defraden wbea trolen 1/ 
miiilctrjr 


irvaLDvo OB*r«rmD'ia omitra. 

A»r*hnj))yrK fmon, or du» W ; njrt, wkWh mtulrt i?iot.»rl/rfi waMfircmr 
an atUcL I r arunlnp corer ta an earmr, ami allowing him toappmarh in»{wcnrf(l, 
ii ]j Mtrnlial to Ret nd of a* loon aa poiiiWr Tie Irro ilrmW be WJed, Jearmy 
lie liumpi of d ffereat Irfglu, $n ai to rneamber tie pwoeiland tie matmoJa of 
ftiltj Ac mail lie iprra I about with the aim* Tlew , but whatercr li contertible tor 
birricartes ileul I be eam««l to the home The thatch from nioft, and any combo*- 
tibin, alouii] a!*o be remote I or deilroyeiL 

oirciiea tv raott or tijb oooat, &c 
Ai a meant of Jireteating a door being foreeil, a itch may be dog In front of /t, 
about f f«t wide and A fret deep luch a ditch alio li oecesuryia front of lie Joirer 
wimlowt, (f the too] holet cannot be coaieiuently naile high enoogh from tie oo’iide 
to prcTcnt an enemt reaching tliera, at would be done la managing matten for the 
defenee of walJi Tlieie panui diiehet may aftemnh be eonterted bio a eontioofil 
tlteh all reiin { a imtiie if opportiiaiiy olTea, aa it woolj eoninlmte to tbs defenee of 
fie poll V e Coan may alio be talen op on tie ioaidc, Ofpoute the doon or mn- 
dem oiiea to atUek. 


tooritOLt* 

t If the wslli are not (M thick, theyouybe pefceil for loopholes, at errryS/ert In 
the ipaees between (he window*. Ac (fig I ) Tine loophole* can be hnockeJ 
thnugfi with a mw bar, or eten a pielatet (bey ibonld be /ut inch a tue u to 
enalle you to aee your enemiri wiihoot bong letn by them 
Two lien of tine looplnln may Iw made if opportmlty nlTen, and a temfonry 
icalfoWing of furnilure beoclw, raaV*. or lad ler*. Ac ereetnl for Cnag &ora the 
upper one* on the lower liory a row of loophole* nay be made tloto to (he groned. 
Tlie floor nmit, fa (hi* care, be partly rewoTed, and a itnall aearalion made between 
tlie beam* for the conreniencc of maling wc of ibem. ilnJt under the tato of a roof 
there fi geocraflya place wftere loophole* «n he made with great facity, andafSe 
or *Ute loocleil out here and there with a mwVet will giro Other openings from 
which an assailant may be well pled ai he coroei np. 

COMWDMCATIO'ra 

A clear commuriicaiion mujl be made roond the whole iotenor of the biui<JiBg b* 
breaking through all pirliiion* that Interfere with it, and for the ume purpose, if 
, , , , j ...<•« — «»),» onrnri! 10*3 io haTs frre 


also be made in lie upper Boon to fin on the assailants, d mey rortc lut lui ii w e 
and arrangements made for btockmg np the staJrense*. with soma such expedients as 
a tree, prepared in the same manner a* for an abattis, or by havmg a rough palisade 
gate placed across Balconies m^ be covered or filled np in front with limber or 
iaad bags and made vM of to fire from dosrawtids ♦ Hg 2 (See Abatis, p. 32 ) 


Sf« arfide 'hlachicoidu * 
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ahattis 

The partial IcTelling of any object on the outaiile, that would give concealment to 
an enemy, and favour an attach, is supposed to have been already attended to i but 
if time admits, after the loopholes, &c are completed, this system must be extended 
and perfected, and tbe formation of a more regular abattis should be commenced, and 
any other obstruction added that opportunity permits The best distance for such 
obstructions, if they ere continuous and cannot be turned, is uithin 20 or 30 yards of 
a work, or even less, so that every shot may tell whilst the assailants are detained in 
forcing a passage through them 

TAUBOOaS 

If the building that haa been selected has no jNirchei, wings, or projecting portions 
from which fiaak defence can be obtamed, it will be advisable to construct something 
of a temporary nature to afford it 

Stockade work offers a ready means of effecting this object t it may be disposed in 
the form of a triangle, projecting 8 or 10 feet in front of B door or window {fig 4), 
planted in the manner and with tbe precautions of having the loopholes high enough 
A small bole should be left in tbe bameade of the door or window to communicate 
with the interior Three or four loopholes on each face of tbe projection, cut between 
the timbers, will he found very useful In the defence These contniaoces arc usually 
termed tambours, and if constructed at the angle of a building, will flank two sides 
ofrt (Fig 3) 

OOT SOILDINGS AKD WALLS. 

\Then the defences of the main building are id a slate of forwardness, any out. 
buildiDgs or walls which hsve been found too solid to be levelled tt the moment, or 
which have been preserved for the chance of baviog time to fortify them, and thus to 
tnerease the strength of the post, must be looked to They nay be placed in a state 
of defence by the mesas already described and tepante commuBieations abonld be 
established between them and tbe pnnapal building by a trench, or a hne ofatockade* 
work, and by breaking through the walls when accessary In this way a post may 
be enlarged in any required proportion, by turmug all objects that present themselves, 
such as out buildings, sheds, walls, hedges, ponds, &c to the best account i fint 
taking the precaution to secure wb«t is absolutely necessary for xmmtduilt pro* 
tection, and for placing it m a state to be defended on tbe shortest notice 

An extenor wall or fence, tolerably close to a bouse and parallel to it, may be 
retamed for the purposes of defence, without tbe danger of affording cover, and thus 
facilitating an attack, by throwing upt slope of earth on the outside of it, or planting 
an abattis in the same situation (flg b) An enemy would thus remain completely 
exposed, and it would be worse than useless to him 

If a post of the descnptwa under consideratiuu were composed of two or more 
buddings, and it were to be left to itself, and were open to attack on all sides tbe 
stockades or trenches, forming the eommtnucatioas between them, would obviously 
require to be so arranged as to afford cover, and the means of resistance on loti ttdet 
This would be effected by merely making them davilr, u shewn in figs. 5 and 7 , 
but for greater secunty, the extenor of such commuiucations shoold be laid under 
fire from the buddings at their extremities 

In arranging the defences of such posts, it is an essential point to make each 
portion of them so far independent of the others, that if any one part, such as 
a building for instance, be taken, it shaQ not compromise tbe safety of tbe remainder, 
or matenally impair the defence they will make by themselves , so that whilst free 
commnmcitions are essential in most cases to a vigorous defence, tbe meins must be 
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•pTinj «nd bwh of ill flefetuUe mfiwmt—tjrt UtlcT.byJudieieui Inleraal 
menti, [n Octnipylng ttie difTertrit %mIh to ultiBtagf.— jwjtmg the picVeti. resene, 
•ncl *apiH)M, to u to tnalile tbem to petfotm Iheir reipmWe dulie* >rilh decmon 
tiwl j cwrttTite»iV lUttSlwM for nwimlly on tVie fint 

clouilf (loirterlng the lrooi>i, Ac. 

Iri mUog these jirelimlniry irtin-nnenti for the defence, k Commitidee would 
neter fose light of the great Imporlwce of grtlln j cr C17 man to h'l jw»l b the Imt 
roiul le time j and when he had kwtrtalned by faUe alarm*, or other mean*, what he 
cotifif trust to fo that mpeti, hu neat care would he to taVe luch ilep* « would at 
least Insure tulTurtent notice of the approac^s ot an enemy, to cnalAe hsm to Aapose 
fils force wUhout hurry, for girinj Wm a warns reception. Foe bstanee. it might 
rt<tmte half ao hour to do this Irlsutely, and he would iherefoTt, on tbi* mppositioo, 
10 diitrsbute hls emposti, Ac k* to feel temre of hawiig the time to himself, aftee 
the first alarm wa< gseen, ami Wfure an attach could possibly be made. If be fails m 
hating tnlSaent notice to do thU, it It un to one he is heat, for the host measeres 
will be of little trail 1 / they eantiot he earned Into full effect. It wslt be neodjoa to 
hams troops by tanKIplying outpost* *0 aa to secure earlier lattlhgeece than u 
rer^nired; but tlill U will be an error on the ngbt tide to take twenty precautions too 
many, rather than to neglect a ainsle one In snihing bis dispOsitiOBs, therefore, he 
arotdd eodcarour tc) steer a tuldjie course between two cstrtmes t ^n the ene hand, 
If troobi a»« ottrwnrVcd in prepanhg for an attach, and pisriLng asunst a lurptssc, 
thsy arc thrown cut of condition for misting It when msile.v-ok the other, if all due 
prscautleot are net tahen for first strengthening the post, and then guarding it, they 
risk the loss of all their labour In being etpoted to • stHlden attach, at a tAe when 
thry ait in eo forns for opposing adcdnate »ctistasc«. 

In the dist^butlon of the defender*, too. there are axtrrmn to be aeoldedi for 
lnit*nec,-*lf all th« pirnpets and weth* are manncil without regard to the requisite 
(otce whieb should be in merre for gsttng mppert, though the greater nomber 
formed for opposing a fint shock might Irsseu tb« danger of being upset by It, yet ■ 
hue cannot stand up for any length of Ume agslbst a column that from cireutustaaces 
can he brought Into contact with it) and when once St it forced at tsro or three 
points, the game is pretty nearly op, onleM there h loroethiog fresh to go to work 
with. The opposite defect would he In g>*ing undue strength to the itstese at the 
expense of the pSTUpets, whleh^frotu being feebly defended, would not then offer tbe 
xtalstatw* they ought to oppose Anothrt autb a pussase tu steer between a SejUa 
and a Chatybdis, and another to that, might be added if these bttle principles were 
punned further) hut we may safely trust to common sense sngyesliog more on the 
spot Under the ercr eaiying circuTOstaoces that ante on lertiee, than the utewapS’ 
can supply,— prorided that the «mpte j»nney>lrs and tunhalt of lie subject hare 
made that impression on the mind which has secured Iheir tthmey If they are at 
/tome when wanted, there is a natural tendency la minor tnaUcis to fall into their 
places and come ngbt of themseleea, and we will thertfora Itaxt the rough ouUine aa 
it it 

The proportvoa of the disposable force to he retained in hand for the reserre 
would begorewed by elfcuoslaoees, depending on the number of assailable points, 
and the calls that might he expected to be made upon it for assistauee — pethap* 
from one fourth to one sixth of the whole would not be far off the mark Tbe 
remainder would he subdiTided for a uailety of doties, such as n gamsun for tach 
aepuate bouse that had been strengthened, and one for the keep, '—defender* for tbe 
intrenchments, breastworks, and stockadese— pickets, guards. Ac. 

A strong reserve jacket should be mounted at the Ttdljiog point of the resent. 
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DEFENSIVE ELEMENTS. 251 

It is stated that Tillages tnajhe iotreBclied under ditTcrcnt circarostances, the chief 
of nhich are,— Tvhether the force defending them is to be sapporced from the flanhs 
or rear dunng an attack, or srhetber the post is to be eonsidered independent of other 
operations, and therefore to be defended to the last by (he troops tbroirn into it. In 
the former case, the communteation srith the rear and on the flanks, and the mcars 
of holding the ground by a succession of defeosive bnei, srould have been previously 
arranged, which would give the aopporting troops the opportunity of acting with 
effect, whilst the onginal force was re-forming In the latter, a keep would have 
been indispensable, and the rescrre would protect the retreat of tbe different detach- 
ments from the more open works of tbe contour into this stronghold 

Much however would have to be done on both aides before n retreat to the keep 
or anywhere else would be thought of: and as nucA cannot be done without an 
expenditore of time to do it in, the object of defending the post at all might still he 
fuldlted, whatever the issue of the combat might be, for in all combined operations 
we may say with a French author, * Que U but de Cart dffentff tit dt gagner dv. 

More important ends than aaving a bttle lime are however frequently gained at the 
trifling cost of taking the truiihle to atreogthen a post, for the determined attitude 
wbieii all the troops affected by the operation are enabled to assume, from feeling a 
projier confidence in the resources which may be acquired by these means, either for 
defending thera’clves or for repelhng an attack, nay have tbe effect of warding off a 
threatened blow altogether There is certainly aometbing is tbe bristling look of an 
abattia, and the raiscluevous aspect of a wall or buildiog full of loopholes, cnLvened 
by an occuional appearance of a cap or a bayonet, that is more calculated to Induce 
t Lttle reflection than when dangers are more obnously inviting 


DEFENSIVC ELEMENTS* obtained from the local vegetation of (very 
climate acieatiflc plantation being inespensive. easily kept in repair, atronger with 
age, and then less destructible by hostile missiles than regular revetted works 
“ Kervii quo .... impedireut, tenens arbonbus incisis atque inflevii, crebnsque 
in latitudinem rarnis enatis et ruins leotibusqnc laterjrclis, effeerrant ut instar 
tnari La: irpcs munmienla prxbereot Quo non modo non tntran led oe ]<cr- 
spici quiJein possit ’’—Cat dt D C lili n 
Oflicers charged with the defence of a frontier, an island, or a colony, arc often 
unable to carry their projects of fortification into effect on account of the enormous 
expense they demand when tbe lyslem is sufSaentiy enlarged to he really effectiie 
Moreover, Engineen find thenisclvet posted in regions where the materials required 
for the due execution of their puq>oscs are rare, expensive, or inaccessible and 
where tbe acicntific svstems, primarily laveoted for the conditions of Cun)|>can 
'warfare a\one, are bnle applicable , or if they are wiiLiu this sphere, they may have 
to submit projects, which, Iiowever much (hey may be appreruted for their im- 
portance and utility, are nevertheless inadmissible, because under existing systems 
of national defence the resources of a kingdom are often icareely, or not at all, 
adequate to tlie expenditure of cooiinsctiOD and repairs. 

It becomes, therefore, desirable with the departuenis in cbirge of this great 
branch of (be Service to devise means both on the great and on tlie smaller Ka'es 
for home and for d stant repons , wLicb, while thev nuoiain (he most apj ru«e<i 
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pnnciples of permanent defence in their Integrity, render them neyertheless ayailable 
in all places, by such modifications as the nature of the soil or the climate will admit, 
and the elements accessible for the purpose offer, for employment. In all climates, 
the resources of mountain, hdl, rock, ravine, aea, lakes, nvers, and marshes occur, 
but the heat systematic methods for adapting them to defence are not the object of 
these remarks they are thoroughly understood by the laenlific corps in every 
Service bow the use of a method apphcable to permanent fortification,~one 
cntafling but a comparatively triding eipense, — kept up la a perfect condition with 
only the proper supernsion of a few well instructed men, and withal, one under 
such supervision becoming stronger and itrong^ With the increase of years* — may 
be found In the Lotanieal resources of every region more or less fit for the purpose , 
and it will be proper, at convenient opportonities, to study in each locahty what 
plants should be selected for the differences of soil where they may be wanted. 

That the idea of systematic defensive plantation is not new, may be gathered from 
tlie motto at the head of this article, taken from Cxsar, and also from our wars m 
the mountainous parts of India. The proposition therefore is urged mostly on the 
ground of the vast resources it creates for an Engineer, endowed uith a suggestive 
mind, to adapt available botanical means to (lie wants and conditions of the problems 
he has practicaltv to solve. 

The qualities of trees and plants best adapted for the fomation of hnng. or at 
least vegetating ramparts, arc nccessanly, — 1st, those which wiU flounsh best m the 
closest practicable linear juxtaposition , 2Dd, those that grow stnugbtest , 3rd, those 
that have the hardest wood , and, 4(h. those that strike the deepest roots In the 
tropics alone the Engineer can find evergreen trees with spinous hark, and for 
covenng the front of the approaches, impeding ascent on the rampart, intersecting 
conimunications, lining dry ditches, and, aliove all, rendering escalades and surprises 
impracticable, the tropics and hot cbmates again are best proiided , though Europe, 
and even the North, arc not deficient m valuable means for efTerting the same 
purpose, provided we remain satisfied with several of the most essential qualities , for 
all united can seldom, if ever, be found in one speaes of plant 
In northern and middle Europe the species best adapted are, first, several of the 
Coniferx , such as the Swiss pines, the larch, the spruce and jumper pme, the Scots 
and Sliver firs, Araucarias and New Zealand pines, &c , then beech trees and Lom- 
hardy poplar Where it is desirable to have a rapid grofrth, the same I omhardy and 
the small leaved black poplar , but ui the South by far the best Is the cypress 
ithin and on the borders of the tropics, palms of vanons genera are dcndedly the 
best, because there are species that thrive in salt water, others m marshes, and many 
on the uplands and even on'bigti mountains Tnoug’oifhey'havt'verj Vi‘Af3iej^A,oC 
root, they bear very approximate planting, admit easily of palisades between them, 
and offer the most enduring resistance to cannon shot. Research and evpenence 
will most Bssuredlv, discover many other trees and improved modes of applying 
them, but in a general view, where reasoning from a few known facts, we may draw 
certain inferences to a given ntent Tbto it may be asserted with perfect security 
m truth, that trees in general arc but little shattered by cannon shot, as from 
personal examination was proved in the parks and plantations of Dresden, in the 
great avenues along the Tleissc on the south of Uipsig, and in the gardens of 
M Reichenhach, both localities long exposed to most terrific cannonades and on 
c’asing musket fire,* and in 1830 the park of Brussels offered the same result^ 
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^VitIl regtrd to the trunks of palm trees, the attack of hluJfort Island, near Pluta- 
delphu, in 1777, ts a proof that cannon shot hare Inadequate effect upon them 
Cocoa trees and other palms mil flourish at 4) feet distance from each other ^Ve 
hare examined a rosr of cypresses near MtneiDes, all from 75 to 80 feet in height, 
and abore 2 feet in diameter, yet not more than 5 feet from each other In the 
gardens of M Reichenbaeh, already mentioned, sereral arenues about IG feet broad 
were planted snth Swiss pines. In tome placet to ilosely that it was difficult to pass 
between them, yet the trees were upwards of 40 feet high, with trunks 18 inches 
or more in diameter, and Lterally haring the hark on one tide nddled with innume 
Table musket shots fired into them at the battle of Leipiig, leren yean before we 
examined them At Neuwied on the Rhine, the olUe or avenue to the back of 
the pnnce’s palace la planted with four rows of Lombardy poplan, many of which 
are estimated at above 100 feet in height, and the tninka at base nearly 5 feet in 
diameter the avenue is broad, hot (he two rows on each side are scarcely 10 feet 
from each other, or lengthwise from centre to centre of each tree. 

Now, tupposiDg a great front of defence, such as a pennanentty fortified camp 
destined to hold up the ultimate vitality of a State, be the object under consideration, 
•~and without adverting to the particular system of fortification, as regards the pro> 
jection the Government nay sanction, — we confine our view for the moment to the 
mere profiles of construction Intended for (be curtains and allowiog the talus to be 
about forty five degrees, la order to give greater stability to the trees, we commence 
near the foot, at a proper elevation above the water, if the ditch be wet, or at the 



252 


DEFP.V8IVE ELEMENTS. 


pnnciples of permanent defence in their lalcpity, render them ncreriheless trutsble 
in aU places, by such modifications as the nature of the sod or the climate rnU admit, 
and the elements accessible for the purpose offer, for employment. In all climstei, 
the resources of monntain, hUl, roch, riTine, lea, lakes, nrers, and marshes occoi, 
but the best aysteiaalic methods for adapting them to defence arc not the object of 
these lemarha they are thorousWT understood by the saentific corps in erery 
Service liow the use of a method applicable to permanent fortification,— one 
entailing hut a comparatively tnflinj eipense,— kept up »a a perfect conditioo ivjth 
only the proper supervision of a few well instructed men, and withal, one under 
such Supervision becoming atrooger and atrongn with the increase of yearsr-may 
be found in the botanical resources of every region more or less fit for the purpose , 
end it will be proper, at convenient opportunities, to study in each locahty what 
plants should he acleded for the differences of sod where they mav he wanted. 

That the idea of systematic defensive plantation is not new, may be gathered from 
the motto at the head of this article, taken from Cresar, and also firota our wars m 
the mountainous parts of lodu The proposition therefore is urged mostly on the 
ground of the vast resources it creates for an Engineer, endowed uith a suggestive 
mind, to adapt available botanical means to the wants and conditions of the problems 
lie has practicallv to solve. 

The qualities of trees and plants best adapted for the formation of living, or at 
least vegetating ramparts, are ueccssanly,— 1st, those which will Bounih best in the 
closest practicable linear juxtaposition, 2od, those that grow straightest, 3rd, those 
that have the hardest wood, and, 4th, those that strike the deepest roots In the 
tropics alone the Engineer can find evergreen trees with spinous bark, and for 
covering the front of the approaches, impeding ascent on the rampart, intersecting 
communications, lining dry ditches, and, above all, rendering eicalades and surprises 
impracticable, the tropics and hot climates again ate best provided , though Europe, 
and even the >ortb, are not deficient in valuable means for effecting the tame 
purpose, provided we remain satisfied with aeveril of the most essential qualities ; for 
ali united can seldom, if ever, be found m one spenes of plant 

In northem and middle Europe the species best aiapted are, first, several of the 
Coniferx , such as the Swiss pines, the larch, the spruce and jumper pine, the Scots 
and silver firs, Araueanas and New Zealand pines, &c , then beech trees and Lom 
hardy poplar Where it is desirable to have a rapid growth, the aame liOmbardy and 
the small leaved black poplarj but m tbc South by fir the best Is the cypress 
Within and on the borders of the tropica, palms of vanoos genera are decidedly the 
best, because there are species that thnve m salt water, others m manhes, and many 
on the uplands and even on high mountains Though they have very little depth of 
root, they hear very approximate plantlog, admit easily of palisades between (hem, 
and offer the most enduring resistance to cannon shot Research and expenen« 
will, most assuredlv, discover many other trees and unproved modes of applf*'’^ 
them, hut in a general view, where reasoning from a few known facts, we may draw 
certain inferences to a given extent Thus it Way be asserted with perfect leconty 
jn truth, that trees in general are hut little shattered by cannon shot, as from 
personal examination waa proved in the parks and plantations of Dresden, m (he 
great avenues along the Tleisse on the aouth of Leipsig, and in (he gardens of 
M Heicbenbach, both localities long exposed to most lernfic cannonades and un. 
eaasing musket fire,* and m 1830 the park of Brussels offered the sam e Ksttlts 

• Uwuin thu gsrdenrnneePomitowiUpenshrf and nine Pol fourCjorroJi 

lurrcndend oflcr I niMt deterauced drtmee for tl«yl*ft«l>6 dead Un «h«*p« Tliff f Jo*» Kt Uee» 
in II e wUki alooe reodcRd the protracted defence pouibte 
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\Vith regard to tbe trunks of palm trees, tlie attack of Itudfort Island, near Plula* 
delphia, m 1777, is a proof that cannon shot bare inadequate effect upon them 
Cocoa trees and other palms mil ffouruh at 4} feet distance from each other ^^e 
hare examined a rorr of cjpresses near Marseilles, ail from 7S to 80 feet in height, 
and shore 2 feet in diameter, yet not more than 5 feet from each other In the 
gardens of M Reichenhsch, already mentioned, aereral arenues about 16 feet broad 
rrere planted mth Swiss pines, la some places so Olosely that it was difficult to pass 
between them, yet the trees were upwards of 40 feet high, mth trunks 18 inches 
or more in diameter, and hterally hating the bark on one side nddled with innume 
nble mnsket>8hots fired Into them at the battle of Leipsig, seren years before vre 
examined them At Neuwied on the Rhine, the cB/e or arcane to the hack, of 
the pnnce’a palace is planted with four towa of Lombardy poplars, many of which 
are estimated at abate 100 feet in height, and the tmska at hue nearly 0 feet m 
diameter the arenue u broad, hut the two rows on each tide are scarcely 10 feet 
from each other, or lengthwise from centre to centre of each tree 
how, tupposiog a great front of defence, such as a permanently fortified camp 
destmedto hold up the ultimate ntality of a State, be the object under consideration, 
—and without adrertmg to the particular aystem of fortification, as regards the pro 
jeetion the Government may sanction —we confine our view for the moment to the 
mere profiles of conitruction mteoded for the curtains, and allowing the talus to be 
about forty five degrees, in order to give greater atability to the trees we commence 
near the foot, at a proper elevation above the water, if the ditch be wet, or at the 
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principles of p<rmanent defence In their integrity, render them nererthelcM araiUble 
in ail places, by such modifications » the nature of the soil or the climate %U1 admit, 
and the elements accessible for the purpose offer, for employment In all climate!, 
the resources of mountain, hill, rod, rtTine, sea, laVes, nvers, and marshes occur, 
hut the best systematic methods for adapting them to defence arc not the object of 
these remarks they are thoroughly understood hy the sacntific corps la erery 
Service how the use of a method applicable to permanent fortification,— one 
entailing but a comparatively tnQmg efpcnse,-»Vcpt up m a perfect condiuon with 
only the proper aupervision of a few well Instructed men, and withal, one under 
such Supervision becoming stronger and stronger with the increase of years, — may 
be found in the botanical resources of every region more or less fit for the purpose , 
end it will be proper, at convenient opportunities, to study m each locality what 
plants should he selected for the diSerenees of sod where they may be wanted 

That the idea of systematic defensive plantation is not new, may be gathered from 
the motto at the head of this article, taken from Cmsar, and also from our wars m 
the mountrdnous parts of India The proposition therefore is urged mostly on the 
grouni} of the vast resources it creates for an engineer, endowed with a suggestive 
mind, to adapt available botanical means to tbe wants and conditions of (he probtems 
he has practicallv to solve. 

The qualities of trees and plants best adapted for the formation of bnng, or at 
least Vegetating ramparts, are neeessanly^lst, those which will fiounsh best m the 
closest practicable linear juxtaposition, 2od, those that grow straightest, 3rd, those 
that have the hardest wood , and, 4th, those that stnVe the deepest roots. In the 
tropics alone the Engineer can find evergreen trees with spinous bark , and for 
covenng the front of the approaches, impeding ascent on the rampart, intenectiog 
conimunieations, lining dry ditches, and, above all, rendenag escalades and surprises 
impracticable, the tropica and hot cbmatea again are beat proiided , (bough Europe, 
anil even the ^orth, ore not deficieDt in valuable means for effectiag the same 
purpose, provided we remain satisfied with seven! of the most essential qaalities , for 
all united can seldom, tf ever, be found in one species of plant 

In northern and middle Europe tlie species best slspted are, first, several of the 
Cond'erm , such as the Swiss pines, the larch, the spruce and jumper pine, the Scots 
and silver firs, Araucanas ami New Zealand pines, ficaj then beech trees and l>om- 
bardy poplar AVherc it is desirable to have s rapid growth, the same fxmhardy and 
the araalbleaved black poplar, but us the Sonlfa by far the best fs the cypres!. 
Within and on (he borders of (he tropics, palms of wioai genera are decidedly (he 
best, because there are species that thnve in sail water, others in manhes, and many 
on the uplands and even on high snountsins Though they have very little depth of 
root, they hear very approximate planting admit easily of palisades between (hem, 
and offer the most enduring resistance to cannon shot Research and eipenence 
will, most assuredlv, discover many other trees and Improved modes of applying 
them, hut in a general view, where reasoning from a few known facts, we may draw 
certain inferences 4o a given extent Thus it may be asserted with perfect leeunty 
in truth, that trees m general are but little shattered by cannon shot, as from 
personal cjaroination was proved in the parks and plantations of Dresden, in the 
great avenues along the Tleisse on the aouth of Leipsig, and in the gardens of 
M Reicbenhach, both localities long exposed to most lernfic cannonades aa us 
erasing musket fire,* and in 1850 the park of Brussels offered the same results 
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^Vlth regard to the tranks of palm trees, the attack of Mudfort Island near Phila 
delphia, m 1777. is a proof that cannon shot have inadequate effect upon them 
Cocoa trees and other palms rnll flourish at 4) feet distance from each other We 
hare esimmed a row of cypresses near Marseilles, all from 75 to 80 feet in height, 
and abore 2 feet m diameter, yet not more than 5 feet from each other In the 
gardens of M Reichenbach already mentioned, aereral asenues about 16 feet broad 
were planted with Swiss pines in some places ao Closely that it was difficult to pass 
between them, yet the trees were upwards of 40 feet high, with tranks 18 inches 
or more m diameter, and literally hanng the bark on one side nddled with innume 
table mosket^hots fired into them at the battle of Leipsig, leren years before we 
examined them At Neuwied on the Rhine, the aUA or asenne to the back of 
the prince’s palace u planted with four rows of Lombardy poplars, many of which 
are estimated at above 100 feet in height and the trunks at base nearly 5 feet in 
diameter the avenue is broad, hut the two tows on each side are scarcely 10 feet 
from each other or lengthsnse from centre to centre of each tree 

Now aupposmg a great front of defence snch as a permanently fortified camp 
destined to hold up the ultimate vitahty of a State, be the object under eonsideratiou, 
—and without adverting to the particular system of fortification as regards tbe pro 
jection the Covemment may sanction —we confine our new for (he moment to tbe 
mere profiles of construetion intended for (he curtaias and allowing tbe talus to he 
about forty five degrees, m order to give greater stability to the trees, we commence 
near the foot, at a proper elevation above tbe water, if the ditch be wet or at the 



>ot itself, if it be dry we plant thereon a row of the class of forest trees appropriate 
3 the nature of tbe circumstances of (he works as well u of climate and so 1 a 
econd upon tbe berm, a third forward on (he banquette of the parapet, which 
eing tbe most important should be entirely composed of tbe best-conditioned 
lints we then proceed with a fourth at the edge of tbe terreplein and a fifth 
iitbin the polvgon at tbe foot of tie inner slope of the rampart. M'e shall have 
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IB a few jeara five lowj of treca npabte of moienal aae In defence, provided tlie 
jilanti arc Utcrally cleared of branches* as rtey gn»w up, nod those to the front 
aoij rear alone preserved unUl SboTc 45 feet ftoTU the ground 1, the foreisoji 
io tlie^jjif when a state of iiege or altacV u apprehended, vr\U be cut down yong 
with that on thel>enD,},o 2,broughtw\tbm and employed with ho 5 at the foot 
the tenepfein, to convert mto ;>etei2«t pahudes, in order to fill up the intehats 
between the living trees of the parapet, to construct Blmilagn, bomb proofs, fraisci, 
and defences for the capontircs \n the rbich On the edge of the couuterscarj’, >» 
also on the crest of the glacis, another tow may be planted, and from thence out- 
wards, in ijuincunx, trees temavVable for atnltas deep tap-roots, such as Turkey oak, 
VaJonu oak, lies, larch, ic- In hot climates, palm trees, coeoa-lreet, dale trwi, 
fan palms, arecas, f^z ; some, hkc the cocoa, growing In salt water, alt which, bving 
eat down at the moment before stated, \tdt suffice to pahsade the han^uetfe of the 
glacis, intersect the external roads for rounds, make gatesi aad, where uCMSssiy, 
fraise the rarapart securely, by connecting the fmscs with the stumps of the removed 
trees- J 

The pjfle, larch, or fir specie*, may be planted at 3 feet apart , thtitmog them oat 
CTciitually Is oh;eetmnahlc 

The enemy cannot see whit passes vvUhin the Imcs, not gain much informiiion, 
nor attempt an escalade by surprise, much less tenfurc fo storm works wblcb fic 
Cannot pfcuoutly dismantle with bis cannon Ry palanls pahss let understand 
Well as could be made from joutg trees tn the rou|;h, ifaBiImg aimve ground irrcgri- 
larly from 14 to 18 feet >n height where unsupported by Using trees, they ahool I 
be completed like a common stockade climbing oier ihem need not be mentiORnf 
as practicable so long u any reantanee is oflVred even )>y the wont disetpbned 
troops In confirmation of this obterraiion, it may 1« stated that the Aastnans 
and Rus»i«is were in general successful m storming French redoubts protected by 
ordinary pahssdca. but that they never ventored to attieW the palmka defeadrd 
redoubts at Dresden , nor did General Maison attempt those of tlie Saroni covering 
the gates of Tournaj, In the beginning of 18U, they being nmdarly form«T 
On the crest of the gUcn and the wnmedute slope Mote it, as aUo to cover 
caponifres, hedges of holly a,]OifubDm) wdl male a very difficult obstacle; 
and lu sandy sods the common furze (Ulex Europrui), nhco ocmionally sliorn and 
tnmraed. Is hkewise convertible to inipCBetrable hiodrinfes, and where and when 
required, both may be cut down Jow without losing the defcntite property. A* 
from the palisades the defcBure troo} s behind tlic gtaC's cW view tbroujU the lowrr 
part of the hcilge of the fhaj»p»lgn nwntry, and can rciih throOgh with the tJiuzjles 
of their muskets, they can obstinately chictne the outposts, hotwuhstsmling any 
tieadtcur force that may he sent against them, or the grape »hot that may li« 
showered m their Aireetion, hecawc the ssaadant must I* wholly expcrtcd, while 
the defendants arc entirely conCcsled- VI here neither holly nor furze can be pru- 
cured, hew hed?ri (Taxos haerata) are likewise very difficnU to f trcr, as 1 hornbeam. 
ttre (Carptrms belolai) an J hlaekthorn fF/vnus tpuiosa) jnay 1* maile to answer In 
Europe All these plants require only In the first fnitan« I roper selectmo ami 
preparation of the »o3, and suhseijaenily careful tnmmin j an 1 watching S 

• c»»s vwkWtv »»Vr« eejer to top Oio irr,nrho» v Ik • ana t»ot •< Wnak M •b«i e»» »«o 
cl-M rfeUj|Ver.«e«{J/«®»«»»ne»ittt'o.«pwot»— F* 
t Sot* p •I 

r.«p. tic rieei-**** a to.^’or kvM ul t»t 

«<rv It im wvl t!>« la 
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Sorh a mtrm wdqI ] ilrman'l (n time of |>Mce onlf a ttnall portion of rtltraot lo 
guani tlie «otV«, anJ atnon; them a mtain nuniWr triincil to trlmramg and pre* 
aorrin? the pUntationi. ^^'hra poni thrratan«,af(nml rrquiiilionofhanilicnftsnieD 
vtHiM in a ihort lime prrpare ttie «>ho1e for drfrncei Ilia mnurcea of (he couoirjr 
«-oo11 Ule life ilicUcr brlilnd the liont aod amkr the roniinand of a few cipcn* 
nerd oriecn, erea a half traiord xcdantccr population, a lasdnehr, or a militia, 
would maintain the poaition, prottded an adeiiuate \joAj of artillery were wuli it 
\rith the new dan^n ateam-lnat warfare may bnng forth, when almott etcry coast 
may he threatene<l with tadden and aenoat laraiion, nrtaln points may he deemed 
to reqnire inch f>osilions of refu^, fit for conecntration, more than formerly. 

Oa a minor scale, and of less importance, arc the defencea rr<]iiircd in the colonial 
and particularly tropical possnsiont of the nasion. Eacepims where the Freneli 
hare tmlt and maintain at a rast eipente their citadel forts, the extra European 
lystems of fortification are absolately fnsaffinnt. Tlie ardent sun, riolent rains, and 
fminent cinhijuaVei, together with the eeoaoraieal indifTerrnee of the colonial legis. 
latures, cause in particular all English defeners to fall to n»n. Instancing Jamaica, 
the tsTo pnnripal fortified points. Tort Royal and Fort Auguiii,are(or at least dunng 
the wars of the French Rerolntion were) lotaRy Indefensilile both their fronts of 
defence srere of masonry, hut cneVed by rartluinaVes, nndrrmlned hy the sea, and filled 
withund the first passahleeren without ascaltog ladder, snJ the ireond without ditch, 
drawbridge, gate, outwork, or glacis. In the one, no guns mounted or fit for leirice . 
in the other, most of (hem taken otf the rampart, and the rrst drawn back on account 
of the inseennty of the wait Alt the other fortifleatiOBs in the island were still in a 
worse condition t no gun><trruges fit for semce, and many guns unfit to be loaded 

For the defence of all these placet positiee meant exist in the tropics Dy (he cn* 
rouragement of the growth of cocoa and oumoUio cabbage trees, by the inlroduetion 
from (he Continent of numerous other species of palm, all the sandy and saline lands 
on the sea shore may be beneficially and cheaply planted, and in many placet they 
might be arranged in the manner before described to as to form fronts of defence, 
wluch, when necessary, would require ooly the cutting down those that grew beyond 
the sphere of action, and using them as palisades, Ac Dear bought experience baa 
taught os the formidable osture of bamboo stockades end bound hedges , it suggests 
similarly that the bamboo should be encouraged m the ^lest India islands, where wo 
have seen clumps sn luxunaut growth reaching to CO feet in height, both on the 
plains and in the monntains Both these xegetahle families of plants Ihnre in poor 
as well as deep soils, and for outworks the Euphorbis, Agares, Cactus opuntium or 
Echino cactus, Cactus Hcus Indicus, (be aloes, and many other thorny productions, 
require only the care of protection to be mtde formidable for defensive purposes 

In Jamaica, dunng the martui law of IBOb, it was exemplified what could be done 
with the botanical resources for the defence of the forts so defectively constructed as 
above shewn Representalioos from the island Cngiueer lo the island Legislature, 
recommending a very considerable increase of cocoa trees, by planting the nuts 
within the fences of the ‘^ene,’ (conniry residences in the plain of Liguana) and 
bamboo on tbe rocky hills, had indeed been received with approbation, but were not 
put in execution 

But Fort ^ugetlt, at the head of Kingston Harbour, requiring to be placed in 
a state of defence, advantage was taken of the momentary alarm to cover the front 
of tbe whole position in three successive belts, each 9 feet in width, with close set 
plants of the Cactus (opuntium) ondeamabs, a succulent plant growing abundantly 
on the spot, and although at first military men thought the element employed of 
hltle or no defensive value, as the work increased their opinions changed, and some 
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yean after, leien the late Gencnl Sir Charles Sbpler Tuited the grooad on hu lonr 
of inspection, he expressed his sn^tulified approbalios of the cse of the plant and the 
method panned, although from the short doratioa of mthtary lair the Khole lysteia 
had not been complet^ The Opantinm nndeoniahs intTodnced ftom the 
Spanish hlain, and in }*em grows to 2& feet, and branches ont In Jamaica it 
generally forms but one opnght nnhranehed stake, about 7 incha in dlatneter, hanng 
dercn ndces and as taaay ngbLaciiled forowv Lpon the eviges are grown bssn 
or tofts of sihceons spues exceedingly strong and sharp, three or fonr of each bnrr 
being from one to one and a half isdi in lengths They stand about S inches spart, 

c.«.» •"* *"'™“ 

EcSioo cwtiu esdeoau^ mcdute distance, so that a hnman finger can 



seaieely touch the smooth green nnd trnboot being 
painfully voncded. Set in jostipoaiUon and tern 
ponniy kept in line by stakes and poles they 
form a close hedge, impenetrable etu to a nt 
kfosket and cannon-balls make mere holes through 
them. Being snccalent, they cannot bn burnt , and 
when cot dosrn they ire still tmpauahle, cnee the 
thorny spncs strike throngb a boot sole and the 
wotmd IS almost inrsnshly fatal, by prodsaog teta 
DOS or lockjaw Snch was the me with tbe 
only three negro pioenrs who, notwiihstandisg 
tbe care taken by tbm to mote and set up the 
plants sntb long wooden pitchforks, were pricked in 
the feet and died. Hedges thus set np 9 feet 
uonder tbe utersediate space was planted wtth 
lower choppings, and nearly all grew »s the dry 
sand without further tronlJe than Uklng the pre. 
cantion to base each leetlon or cntt Dg seared by 
exposure to the air for a few days i this should l>e 
done la tbe shade and last iboaf twenty (o twenty- 
fire days before setung The hedge p eces were 3 
feet long ginag 1 tile more than two aboee grornid , 
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APPENDIX 

EXPKKIUENTS OV THE COMPAHATITB KPFCCT OP SIPLE AND KrSKETRT FIRE 
OV aiPpERENT COLOURS 

r»iibon( D«r73cb}, Iile of Wigbl, 1600 

Since the decline of defensive spmour, the militsTy costume of civilized nslions has 
graduallj hecome, from feudal and heraldic, either national or governmental in all 
the organized armies of the world ^fhile plate armour was itiU worn bj' certain 
portions of the troops, and generally by the otEcers, buff or stag slcins was the com 
mon dress beneath it, and armies were deemed to be sufficiently distinguished from 
each other by tome trifling cross or badge on tbeir ensigns, and by the colour of the 
scarfs, arm bands, and feathers As the incoDvenicDce of raising military forces on 
the temporary feudal plan began to be felt more and more there arose a fashion of 
substituting instead the system of the Italian Condotlien, which permitted individuals 
of martial reputation to raise, on their private respoosibil ty, bands of various 
strength, by capitulation or agreement with the State, and to condnet a war for a 
given number of months or any other stipulated penod These conductors or gene- 
rals, by subordinate indentures, gave commissions to other adventurers, who raised 
companies and thus became captains who not ooly commanded but clothed and 
aecoutredthemaccordingto their Own fancies or heraldic pretensions, and as each com 
pany had its eniigo, that word became tponymous with it in the hortb of Europe, 
where enseignee, ancient, feulein, or vaeodel, were their constant denominations, 
(ill the necessity was felt of marsballiog the infanliy intomore equally divided bodies, 
increasing from the sqoad to the company, the battalion, or tersa, up to tbe rtgiiseat, 
which occuionally reckoned four, six, or more of them and therefore amounted to 
what we now would denominate t brigade, or even a division It was then the fan 
tastie liveries of the ensign bands or compsmes were laid aside, and uniforms of the 
lame colour were furniihed to a whole regiment Me hear in the Swedish wan of 
yellow, blue, aod other regiments, and in the trained bands of London, in 1C41- 
ICIS, we And red, white, yellow, blue green and orange rrpments, but it seems 
that, in England at least, those denominations referred them already solely to thft 
colour of the ensigns not of the regimental uniforms, winch under the last Stuarts, 
were already red with slight exceptions Id France and Aniina, white had become 
the predominant uniform of the armies, whilst in Holland and soon after in Trusiia, 
blue was assumed, and then Russia made green the oatiouil military colour 

Under general circumstances and lo battles, wbrs the distance, the smoke of 
cannon and musketry, partially, at least, cooeealed contending armies from each 
other, glaring uniforms may oot hare earned senous bloodshed, but in the later wars, 
and the mode of eogspng Introduced during the Frroeh Revolution where the nlle 
lervice is greatly Increased, and clouds of aVirmishlng hght infantry corer the front of 
their forces to far m adranee as to be checked only by iimiUr romhatants pusheil 
forward by the opposing army, the fire of both parties is coramonty guided by Indi 
Tidual aim, and good marksmen make considerable havoc. The colour of the uniform 
becomes therefore a question of Importance particnlarlv where it Is of so distinct a 
nat ire as to offer a clear object to the marksman Obiervation teaches military 
uniforms to fade from the eye, in proportton as they are neutralized , from red, tbe 
most conspicuous, to earthen brown and weotral greys. To the marksmen, white 
enlarges tbe object and Is so far deceptive, bine reduces the real magnitude, black 
and dark green assimilate with bine, and I ght green has a tendency to appear nentnL 
The relative distinctireneis of these cotoors was readjy ascertained by tbe normi 
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yean aftet, *Iica the late Genenl Si? Ctuiies Shipley Tisitetl the groanii oa hi* tour 
of inipectwn, he ctpressed ha onuoahflrf approhitwa of the use of the plant and the 
method panned, tlthou^h froin the thut duration of military law the whole system 
had not been completed. The Opantinns aodecunalis was inlrodoced from the 
Spanish Mun, and tn Pera grows to 25 fett, ssd branches onl In Jimdoi It 
gcBcrally forms hot one upright tuhnnehed stake, about 7 inches in diameter, hatia; 
elereo ndges and as nrany nght-tnglcd fannws. Upon the ndgts are grown burr* 
or tufts of iiliccons spines eseeediagly strong and sharp, three or four of «eb burr 
being from one to one and a half Inch {a kngtb They stand »bout 3 inehes apart, 
CtfW* oadwmsli* mrw preb.Wy *“** ^ttresle ndge has them on the Intrr- 
mediate dutanee, so that a hnaiin finger can 
scarcely touch the smooth green nnd without being 
psiitfuUy wounded Set in juatsposition, and tem- 
porarily kept jfl hue by stakes and poles, they 
form a dose hedge, impenetrable eren to a rat 
hfosket and cannon balls make mere holes (hruugti 
them Reiog succuleotr they cannot be bnrnt , and 
when cut down they are still impassable, stace the 
thorny tpiaes atnke through a boot sole, and the 
wound is almost larariably fata), by predoring teta* 
DBS or lock jaw Sucb was the case with the 
only three negro ptencers who, notwithifan tiag 
the care taken by them to more sad set op the 
plants with long wooden pitchforks, were pneked In 
the feet aad died. Hedges thus set op 9 feet 
asunder, the intmnediste space wu planted with 
lower choppings, and Dearly all grew in (he d7 
sand withoot farther trouble than taking the pre- 
cantron to hate each section or cutting learrd by 
etposore to the air for a few days t (his shooll be 
done in the shailr, and last about twenty to twenty- 
fire days before setting The hedge pieces were 3 
feet long gislag little more than two abore grennd j 
the inner pieces only a few Inches Had there been 
an abnn lanee of bamboo plants, the whole parapets 
and boond hedg« won! I base been frilsed la the 
lad an Duoner in the eondtion detenhedj lot 
there waa no likelihood that a hostile force would 
/ base dared to attack the j^sitloo Frickly pears 

^ and erea aloes may leree as sabsliiafes, but the 

Opuftfinm may be deemed insunnouBtahle, and 
mt^aly becomes more tml mwe so with age, pn>- 
tuSeii care be taken to preserte the belts la doe 

Such ia the lh «7 an! tha bimted prtrtiw 

hitherto firea of a lystm of defence by means of the Etiug segrtahle prodoctloM 
of the diaa.e where it may b« pet la orculWB. 




DEFENCC OF TOIITRESSCS, 20/ 

50 If to a blockade the enemy ahonid Join a bombardment, the precautions 
rccoinmen led m the preceding paragraph against fire, and for the security of the pro* 
Msions and ammunition, ought to be made use of. As to the defence m these tsro 
cases, it should be external 

or aiecEs, on nauiiLAs ATraexa — first heap 

51 JVom the Period of Inretiment to the Opentn/j of the Trenehee — line* of 
CircvmtttUation, CoMnlertetUtUon, 4e-— The presence of an enemy’s army nitlnn 
three days’ march of a fortress places St m a state of siege The Governor being pre- 
viously informed of the projects of the enemy, ought to have everything prepared for 
resisting a regular attack as long aa possible 

52 As Soon as the enemy approaches to invest the place, the Governor fioishes his 
first preparations vrith all possible activity, he occupies such advanced posts as may 
have their communications with the fortress secure, he sends patrols in every direc- 
tion to get information of the enemy’s movements, and to find out, as well as they can, 
his force, his projects, and his means of eteculing them 

53 The investment being effected, the enemy’s camp si\ll be drawn on ibe plan of 
the place, according to nhich the Goveroor, incoocert with the Commanding Officen 
of Artillery and Engineers, will regulate his anangements for the defence » propor- 
tion to the enemy’s progress 

Si If the gamson be strong some sorties may be hazarded , but it is seldom that 
sorties at such a distance succeed, unless it he in consequence of the fault of the 
besiegers m neglecting the ordinary precaulioDS They are besides very fatiguing for 
the gamson, which it is more advantageous to employ in executing the pressing 
works always required m a defence 

55 At night he wQi send out small parties in opposite directions, who will creep 
along taking advantage of banks or uneven ground, and proceed in silence as far in 
advance as possible , then, lying fiat on the ground, they will listen with attention to 
the smallest noise , they will afterwards retire on the fortress in extended but con- 
nected order, to try to surprise Oflicen who may be out to reconnoitre the place 
These parties must agree on a signal that they may know eacli other 

56 In the first moments the Governor may employ his good marksmen advan- 
tageously *■ At all pieces should be placed on the most elevated situations, and he 
should mix some of the marksmen wilh (he parties sent outside the place, with orders 
to fire on those who may be attempting to reconnoitre the fortress 

57. It IS at nightfall that these marksmen, &c ought to watch with the greatest 
attention, that being the period for reconnoitring tracing, and pushing fonvard the 
attacks 


SECOND HBAP 

58 From Ike Opening of the Trenehe$lotheCro>€tungoflke Covered Kay — As soon 
as It IS known in vihat direction (be enemy is opeotiig the trenches, the Governor 
should cause embrasures to be opened, and platforms to be laid for the guns , double 
rows of palisades to be planted in (he covered way , useful temporary works of fortifi 
cation to be mode, such aa fitches at the foot of the sabent angles of the glacis 
These fleches, made capable of resisting a coup de main, retard considerably (as is 
well known) the commencement of ibe third period of the siege, which is the most 


F* eld pi«cei sad wsl] pieces should be placed m the isost commanding; positions and fired, 
iitbouC tpanng agsinsi the tcconDoilrcrs wbethcTuliodica or tiDjlc — J F S 
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50 If to a blocVide the eoemy (bould join a bombardment, the precautions 
recoramentlcd in the preceding paragraph against fire, and for the security of the pro* 
snsiODS and ammunition, ought to be made use of As to the defence in these tiro 
cases, it should be external. 

OP 8IZGES, OR REGULAR ATTACKS ~FIRST HEAD 

51 From (he Pmod of Inretimeitt to tke Opening of the Trenehee —Line* of 
Circumraftetion, Coun/erreffiition, 4^— The presence of an eneniT's army within 
three dajrs’ march of a fortress places it in a state of siege The Goremor being pre> 
sionsly informed of the projects of the enemy, ought to have everything prepared for 
resisting a regular attack as long as possible 

52 As soon as the enemy approaches to invest the place, the Governor finishes his 
first preparations with all possible activity, he occupies such advanced posts as may 
have their communications vriih the fortress secure, he sendi patrols in every direc- 
tion to get information of the enemy's movementa, and to find out, as well as they Can, 
hit force, his projects, and his means of executing (hem 

53 The investment being effected, the enemy's camp will be drawn on the plan of 
the place, according to which the Governor, in concert with (he Commanding Officers 
of Artillery and Engineers, will regulate his arrangementi for the defence in propor- 
tion to the eoeray't progress 

54 If the gsmioD be strong some sorties may be haiarded , but it is seldom that 
sorties at such a distance succeed, unless it be so consequence of tbe fault of tbe 
besiegtri In neglecting the ordioary precautions They are besides very fatiguing for 
the garnson, which it is more adrtntageous to employ >a executing the pmiisg 
works always required in a defence 

55 At flight he will send out small parties in opposite directions, who will creep 
along, taking advantage of banks or uneieo ground, and proceed in silenee is far la 
advance at pouihle, then, tying fiaion the ground, they will Utlen with aitcntmii to 
the imaUest noise, they will afterwards retire on the fortress in extended but eon- 
neeled order, to try to surpnte Officers wlui mav be rut to reconnoitre the place 
Tt ete parties must agree on a signal that (Itey mav know rich other 

56 In the fint moments (he Governor may employ bis gooil marksmen advaa. 
tigcuusly * all pieces should be ilaecd oa (he rnoit elevated sitoationi, and be 
should mix some of the marksmen with (be parties sent outside the place, with orders 
to fire on those who miv Ik sUrmpiivg to rcconnoitie the fortress. 

57 It Is at nightfall that Ilirse u atksmen. Ac ought to watch with tbe greatcit 
attention i tint being (be period for rcconaoitnug traeiug, and push ag furward tbe 
attacks. 

/ 

/ atrovp iiKAD 

5V From tie Ojfningeftif Tmeiee to the Crmmng tf tie Corentf wey . As son 

•I it is known in what dirretina Sic enemy it opening the ircncbri, tbe Covernr,f 
should cause embrasures to be oiwiwJ an 1 1 Utforais to Ik Isj I for the guai , don* le 
rows of |>4l sades to Untrd in live eoserrd wty , unful teniporary works of firLfi. 
canon to Iw made, surb as f ihes at tbe foot the sa'irat asgle, of tie g'aoi. 
Tliese f fhe» tssde csptMe of rrsi.tmg a eoop-.le mam rctaid eoss.dersllv (si {. 
wfU known) tl e eommri retuent of she third qwnod of the siege, which is thf most 
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nrrrNci: op ronTRRs^rs. 

^3 Onf mtr tw»iwt Wt !n(«Rti<Mi Ifi e 4l<^ nit r>si^ i,!i aiocki on « at »«}(. cf 
tl.f rtare ulif re he ongM nalqnlt^ lo i!n tn. In ofxUr fr. take It in the mini *!» 

In infli me the »*lchftilfl«» «n If at al Je oiijf t to »« do fl Ird 

41 fo frenrral It ahnvil be MnMkffd fiereitafy to witfli etfry ftvn of jjc 
fnrlrm » FTfP when }| Ii faUlrnt rram ifc# «rorU ef the enmy. »l fel. ,i Mi po,nt 
cf ittifk, the ether tl !r» mnit not be orgSectM { \ »i U 1 ecome a more portK^tUfty «<t 
wlwn there It « elikh H ndmiltetl to tetnuUe. that It It of lmf.rftat.ee to 
lake eerry pmatition •fainit iuiMri AiMolt, and (a da »i| jhat li fott h!c hefoTthan I 
fa render It aectire 


rotnrtt KRao 

45 0/ IhtHlerJmntfj -^Simp'e m IrregnLir homWilnseat n»j be n-her erected 
by » corp ef an «rmy, which it too weak to intnf • pLiee, flanhnj mortan kaetiTy 
®PI«*'»c »«> of ill frtMrtu or by Itfmb-ah.p, {{ the piiet lye t wt-fort. The 
Corenwr ought In aueb ote to try end detirey the Jan.! f>a»enei by »on«, ©r to 
of »f|oidrva. In f»»< he titould mtdtifly the nombcr of piai on the 

face* which ace Ihe line -©f the eneoiy'a tre 

4C. Againtt meh attempt the GoccftiorthonMetare Uc atamBittJOft in<I proritieni 
to be fUce*! In eatetaaiei or tiadee bomb-petwif hlinr't; « at JraJt to place tbem m 
the parti of the town the leitt etpoteil to the rnrrey i tfre. 

47. tie ought to eiUbluh meatnrea fot tDa.nraiS)ag tnri'jmlhty imonjit the tnha 
bitania, amt to take etrrj precantioa •eninit Cre A i>el1.4UTangeit orgaoiutioa rrn> 
den the elTret of Inwmliary prnjectiirt fen likely to be rery lennojt aentiiela taken 
from the etmipanm of firemen ti fmln/fe) watch the fall of ahella or 

the direction of re<! Imt ihott (bore on fose^h furnitSeii with buclfa, ren (o the 
ipofa where Crt ahewa Jtirtf, and |wt It out at iti fonmcneement. They follow the 
re<|.bat ahot, threw water lot® the boln which fhry bare ina»}f, ae«t hold of them 
with pmeen. and carry tbetn away in tneul ipoooa or reaaela to the srareat merrair 
of water. Hy following ehia ayatem there la leai rraion to fear eateniire Cm hmk> 
teg out t and ai ihe inlubitania themaelfca are loirmtrd is niabltahlsg the itnetnt 
watch, ihe eremy wilt { nobtbly oot tnceeed in deitroying (he town, and lie wdl hare 
con«nme<i h!a ammuniiion In tain. AH eiamptea prore that ihu raode of aiiackiag 
jlscra, at the lame lime that itdoeaBot deatroy the fortifieatioa*, caasea Lttleloas lo 
(be l»eiiege<L 

rirrjt iieab 

Jia*. ^ n’oeio Ut —It aoroelime* happoa thst Ihe enemy being onprendcc! with 

Ufj** ' the meana required far uadertakJng all Ihe work* of a aiege. and auppojins the phre 
to be badJy pTt»»5ont»l, cOnCnen biniaeK to cIokIj btochaiLns «, hr ariemg all the 
Bventwa in order to prerent the amral of any luccuar. and lo force » lo aurTtnder 
by famine 

45 The dupoaiiionato be madew Uui caae are, to tend away all nseiess mou'Li, 
to CBUJC all the meana of auhswfciKe »Wrf« the enrirons of the p!a« rosy furnish f 
be brought into the town | to ose the atneleat economy in (he diatributioa of p'. 
rmons and to watch the coaaumption of thoae of Ihe inhsbitaata, that they i: 
make them aerre whilst the fortresa holds out lo the last estremity 


a Thepsret flr a r«t»« not eonisettol with ili»*wh«ftl»»b»olttl«lj'aHKked»lio«!J kepis' 

d eatU under • d .{met eluufe. Ihe Offierr «| pomlnl loriirlj will iWti/ihe tiJ«. 

t»kB firry preeautwn nilh ** Bi»<he<K>i>4n*tio» and earrgj a* il Cert* is IIisJ fOose fffvot « 
.....1. Bji, „„ him i if »Brh »f u nprmrna ^ ***“ ■»«4c. I* i« rr <7 r«“ Ihat BCither of di» 

tl>at»ciuaHyra»nedE»aiUo<lol««««iMh»r*«a«t«de<l— 4 » « 
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50 It to a blocVade the encmjr thonld Join a bombanlmcDt, the precaution) 
recontmenilcd m the prccctling paragraph agamat £fe, and for the aecuntjr of the pro* 
riaiona and ammunition, ought to be toade Oae of. Aa to the defence in these tsro 
cases, it should be extemaL 

op aiEGCS, oa hegclak attack! —fikst head 

51 iVom the Period of /nrfitmmt to tht Ojientnj of the TVencAer — £ine» of 
CirmniralAifion, Cobnferroffofisa, 4‘c—The presence of an enemy’) army witbm 
three days* march of a fortress places it in a state of siege The Governor being pre. 
Eiously informed of the projects of the enemy, ought to have everything prepared for 
resisting a regular attach as long as possible 

52 As soon as the enenv approaches to invest the plate, the Governor finishes h\s 
Erst preparations vrilh all possible activity , he occupies such advanced posts as may 
have thcir eommunieations with the fortress secure , he sends patrols in every dircc* 
lion to get information of the eoemy’a movements, and to find out, as well as they can, 
biS force, his projects, and bis means of evecutmg them 

6S Tht snvesttaeat being effected, the enemy's camp vidl he dravrn on the plan of 
the place, according to vrhich the Covemor, in concert with the Commanding Officers 
of Artillery and Engineers, vrill regulate his arTangements for the defence in propor- 
tion to the enemy’s progress 

54 If the gamsoQ be strong tome sorties may be hazarded , but it is seldom that 
sorties at lucb a distance succeed, unlm it be in consequence of tbe fault of the 
besiegers in neglecting the ordioary precantiona They are besides very fatiguiog for 
the garruoa, which it is more advanugeous to employ in executing the preaiiog 
works always required lo a defence 

59 At night he will tend out ireatl parties in opposite directions, who will creep 
along, taking adrantage of banks or uneven ground, and proceed m silence as far m 
advance aa possible , then, lying Eat on tbe ground, they will listen with attention to 
the smallest noise, they will afterwards retire oo the fortress in extended but con- 
nected order, to try to surprise Officers who may be out to reconnoitre the place 
Tbese parties must agree on a signal that they may know each other 

96 lathe first noreents the Governor may employ his good marksmen advan 
tageously* Mall pieces should be placed on tbe most elevated situations and he 
Should mix some of the mariisnien with (be parties sent outside (he place, with orders 
to fire On those who may be attemptmg to reconnoitre the fortress 

97 It u at nightfall that these masksmeii, &c ought to watch with the greatest 
attention, that being tbe period for reconooitriag tncing, and pushing forward the 
attacks 

/ 

/ SECOND READ 

98 from (Ae OpnmgofthfTrenektttotheCTiianwgoftht Covered icay — As soon 
as It IS known m what direction tbe enemy is opening the trenches, tbe Governor 
should cause embrasures^ be opened, and pUtfonus to be laid for tbe guns , double 
rows of palisades to bcplanted in the covered way, useful temporary works of fortifi 
cation to be made, such as flLches at the foot of tbe salient angles of the glacis 
These fitches, made capable of resisting a coop de main retard considerably (as js 
well known) the commencement of the thud penod of the siege, which is the most 


^ Feld p eces and will pieces should be plseed m ibe moit command ng potiUoni sod fired, 
uithoul ipanng •gainst tbe recoasoilKn wbether In liodKa or iingle — 7 F B 

VOL 1. g 
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TAB£r& 


'Aatiroosy , , 

. lbs.' 

Saltpetre . . 

. ftrS. 

SuljdiHr , , . 

. ft*. 

B*. Dg*. cbarcthil . 

. Jbs, 

Idnglas* 

. tbs. 

Vinegar . . 

. gal. 

Spinet «f wine . 

. gal. 

J 3,4>5,Md iUttand nUon tbs. I 

Red orpimeot . 

. Ibi. 

Cartnilge paper 

quires 

RebSn 

. lb*. 

Bees'.iraj: 

. lbs. 

Tallow . 

. Ibf. 

Pitch 

. fbi. 

Turi>cfltiae, spirit* . 

• gsf. 

.Liatecdoil 

■ 



< 


77if ^ypheation fvrt^oing Principle io He Pe/!tnee Placet. 

Taking the octagon of Vaohan m the ctampte, it hu been ihewn, in article 'ArtH- 
ieiy.' that the number amd nature of ordnance required for that deierjptioa of 
fortress are-^ 


Eight 32<}>ounder guna for the Kdienit of btuliOti 
Forty 2<*t>oun<1er gun* for the flaoVt . 

Twenty<*ecen t8>poua<ier gun* for ronntcr>l)attrriet 
Bight lO.fnch howftten for sahent* ofratehnt . 

Seaen Cj or 32-potin«]erh«»«t«raf«)rcounler.bfi»enr 
TwcBty.four JA-Joch mortar* for the ha*»ioi»* , 

Eteten 6<ineh mortarsforlbeoutnork* . . 

Ten mortar* for the corerV-way . . . 

Ftelil'pteee* for lotlicti &e. .... 

Total . 

To this proTiattm may be added a certaia nomber of light and liw>7 roeVeis, *»y 
three of each to eeery piece of ordnance. 

Tlie number of artillerymen aaaignn! to each piece for the octagon trill be a* 
before proposed to each piece* 

75 heary g«a» * 7 •» 525 erfiHerysiea. 

15 bowitzm X 6 «• IK) „ 

45 mortar* x i ■>=• 22i „ 

15 Gehi-piece) x B •» 120 „ 

Total . 9C0 rant, and fie: 

aa appareatly large namher, bat wbea divided lata three rrf»e& it trill he fwwl 
inadequate, and men of lb* hine *rjQ be i«<]utrcd to be attached to the Artillery, to 
the exleaf of as many jrore, to o*^ » the Tirious duliea of Ibal Serricf. (See 
Appendix IV.) 

The quantity of ammunation required for the defence of an octagon trill be found 
to exceed 3000 baTiel* of 90 tbs. each. 

Tills arrangement in the apphcatioa of artillery is without reference to the 
duration of the defence, -wbicb u contmgent on circumstance* which are not to 


J- "5 gun*. 

I 1 5 bowitxen . 
J- 45 mortar*. 
15 
150 
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l>e forwMn , therefore the miilmura qnanlitj ii giren for thst fortrets, »ml proTitled 
for in Tihles V tnd D 

Tlie ArUUtrf «/>rrv/iuiu in the defence of fortresses usually commence on the 
inTCsiment, «hen the (Ire of the ^nt ani bomteeri mounled In the salients, tnd the 
inort&n in the bastions, ihou! 1 endeavour to destroy the heiiegeri’ dey 6t» parii, and 
mctmjtmnti, and at this penotlhe hetsy ncLcts should keep up a constant fire 
dunng tl e night for those ohjeets 

The second and most important pcnoi) in the artillery operations is from the 
opening of the trenches until the bcsiegm artillery has full play, nhich period may 
possibly be protract^l from forty-eight hours to a sreek under favourable arcum- 
stances by destroying the besirgers* batlenes and dismounting their guns , for during 
this time the artillery of the place is paramount and undisturbed by the fire of 
nnsketry or guns 

The Plate shening the distribution of artillery for the defence of places srill gire 
an idea of the power of an octagon fully armed, wl ich if used with rigour and 
activity, will lake some lime to be overpowered , and as the position of the enemv’t 
battenes is certain, dunng their conslruetioii the whole force of the artillery of the 
place and the light rockets should he used, and the latter being laid and fired from 
the crest of the glacis, a constant fire may he kept up so long u the covert way is 
tenable. 

The next penod In the artillery operations for the defence is after the fire of the 
besiegers' battenes Is in full force , for notwithstanding the Immense resoureet of the 
place, that will eventually occur, and the gnos he dismounted and parapets destroyed , 
then the ordnance in (he salients and the covert way should be withdrawn and placed 
ID the eollatenl fronts, the dismounted pieces removed tnd everything made snug, 
and the ammunition economized for the last effort,— the attempt to destroy the 
breaching battenes and impede the final advance of the besieger by a new disposition 
of the flank defences and the employment of the heavy mortars as piemen 

It is not eecessary here to make out She minuiiar of Artillery duties during a siegp 
which becomes a qucstioo of detad and of ccoooroical arrangements of stores ammu 
nition, and laboretoiy duties, aud the judicious distribution and employmeot of the 
men, which fall eaclusively on that department 


jiPFENDIX II 


paopoanow or orricaas or awciNacas, SAppaas and miveos, and EvrivECR 
eroaes, NecessART roa A biege 


In regulating this proportion some data must be fixed suitable to all places and to 
all circumstances classifying the fortresses under the following heads will be most 
applicable to our Service 


Maritime fortresses 

Fortresses in the intenor, 
land frontiers 


{ 

1 


First class, or roost considerable 
Second » or smalt places 
Pint class, of 10 sides and upwards 
Second „ of 6 to 10 sides 
Third , of 4 to 5 sides 


And the arrangement for calculating the number of officers and men must be separated 
from that for the requisite quantity of itotes, the latter being regulated on the 
maximum quantity necessary 

Tht proporlion ofafficert and men may be calculated upon the same rule as that 
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which provides for the Artdlery and wen of the Line in Appendix I and IV., vir 
Ist, for the ordinary duties of a fortified pUee , and 2nd, in the event of a siege. 

For the first it is proposed to assign 

To the second class inantlme, andl 3 Officers of Engineers, and I company of Sap. 

third class land fortresses . .J pers and Miners, including Officers 
To the first class tnarrtitne, andl „ , , 

second class land fortresses . . / “ ‘'®«" ^ “mP”’" i‘“o. 

To the first class land fortress . . 7 Officers ditto, and 3 companies ditto ditto. 
And on the prchahiUty of a siege, that force to be doubled. 

Under the latter circumstance it is usual to divide the whole into three reliefs, 
which will he found then generally inadequate, and a certain number of artificers, 
usually found m regiments of the Line, will be attached to the Engineers, which U 
alluded to in Appendix IV. In calculating the necessary strength of the gamson 

The proportion requisite for a siege 

These essentials and indispensable resources to the Engineer department are 
threefold,— tools, stores, and matenals ; and the quantity necessary will be regulated 
by different rules s the first by the strength of the garrison, tlie second by the 
quantity of aitiUety, and the third by the nature of the fortress, -vObserriDg that the 
worlti ate presumed to be In a proper atate of repair. 


TADLE A— AfPtNDix If 

lUl of Tools neertiary to rtslatn a Sieye, celnlated upon half the maximum Cam- 
aon, allhouph onlyone-third or one~fwrth couldht emphyrdi (hU eUovsfor vaste 
and aeadfots. (Sei 
Adzes 


Assortment of Carpenti 
„ Btiaen' 
„ Slasou! 

M S, 

Axes, felling 
„ pick . 

„ broad 
Barrows, hand 
„ wheel 
Ddl'boofcs • 

„ hand • 

Crow.bars , 

Cart, hand . 

„ single horse 
„ timber (or derD) 
forge . 

Jampers, long 


Appendix IV.)— Per 100 men. 

Jumpers, smallest 


Levels, Masons’ 
filiDcrs’ needles, of sorts 
Sap forks . . 

Saws, hand . 

n cross-cut . 
n pit . 

Shovels, long . 

II Common 

Spades . 

Sparc helves 
Scrapen, Jlinen’ 

Sledge hammers 
Tamping bar . 

Screw or lifting jacks 
Gnodstones, huge . 

SeaLng ladder, lengths of 10 feel 
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TVDLE B— IrrtxBtT H. 

at*fS:imftr •frertmt*».tmkwUie4rfon tkt t/JrtiZfrj 

(S«« ApTca^ I ) 

tst 

ef 10-fL f*Ica!i*rf Cx 15 p«n cf cnlai=« 15 


F*3«3«, mrt'ttr. 1*^- . 

» 



too 

» d>ckm . 

. » 

. - 

.. 

5 





5 

Ci^CM . 

. 



lOO 

^1.1*. 5-uie^ 

. 



ICO 

•• - r*^h 

. 

. 


so 



.. 


S>1 

Ft2i/jm, MuLm 1 • , 

. Eomi 

C3 ftarr Cjr tee-rnd ppTTcd rf t^tsei ^ 

1 

Susil-Laft .... 

.. 


^ 12.000 

; ; 

: ;; 

;; 


i 

i 

Ir^ 2* tlxla ts ibI £tto . 

f 

.. 


i 

Djrta m'eh dijia . 

- .. 

. 


i 

T£=i«r Ctt stnssef . 



. ei!a££:<t 

so 


TABLE C— Iwratx IL 


«fF»'trTt$»t,tntri'atyt» tinrnetm n ti4 
fnf*rtiom ^fiek Fr)*t tfJtttei, 



yCedkr^Bsailwrtffr-ntata (&«•!»[« polrfia, t5cf «3 pobatlj Btgrt i taScarj bt tSox 
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which provides for the Artillery and men of the tine in Appendix I and IV , vu 
l9t, for the ordinary duties of a fortified place i and 2nd, in the event of a siege 
?or the first it is proposed to assign 

To the second class roantime, and 1 3 Officers of Engineers, and I company of Sap 
third class land fortresses . ,/ pen and Aimers, including Officers 
To the first class maritime, and! , __ _ . . 

>eco»a dsi, W fcrtrenei . . / ‘ *“»• *llo il-lto. 

To the first class land fortress . . 7 Officers duto, and 3 compames ditto ditto 
And on the prohabihty of a siege, that force to be doubled 
Under the latter circumstance it is usual to divide the whole into three reliefs, 
winch Trtllbe found then generally inadequate, and a certain number of artificers, 
usually found in regiments of the lane, will be attached to the Engineers, which Is 
alluded to In Appendix IV in calculating the necessary strength of the garrison 

Tht proporhm of tforei, Ifo requisite for a siege 

These essentials and indispeniahle itsonvets to the Engineer department arc 
threefold, — tools, stores, and materials . and the quantity necessary will be regulated 
by differeut rules, the first by the strength of the gamson, the second hy the 
quantity of artillery, and the third by the nature of the fortress — -ohserviDg that the 
works are presumed to he u> a proper itate of repair 


TABLE A— AartNiiix II 

Lut of Tools necessary to wwlam a Sieyr, colwilafnl upon Aaf/ 1\» maximum CairL 
«rn, although Only me third or onefourth etmfil ie employed this ellovsfor wste 
andacctdmts (See Appendix IV )— Per 100 men. 


Adzes I 

Assortment of Carpenters’ tools . i 

„ Miners’ . . i 

„ Masons’ . i 

„ Smiths’ • • A 

Axes, felling . . . . li 

„ pick .... 70 

„ broad .... 2 

Barrows, hand .... 5 

,, wheel .... 10 

Bdl-hooVs . . . • . 30 

„ band . . . • • 3 

Crow-bars ® 

Cart, hand , . . • 1 

„ single horse ... i 

„ timber (or devil) . . i 

„ forge i 

Jnmpers, long . . • • 1 


Jumpers, smallest . . • i 

Levels, Masons’ . t 

Mwitni’ needles, of sorts . I 

Sap forks .... 1 

Saws, hand ... 3 

„ cross cut , .2 

,, pit . . . . I 

Shovels, long . . - • 3 

K Coromoa CO 

Spades . ... 10 

Spare helves .... 50 

Scrapers, Miners’ ... 1 

Sledge hammers ... 3 

Tamping bar . . • • 1 

Screw or lifting jacks . « i 

Gnnditoues, large ... I 


ScalroglaJdef.IetigthionOfcet 3 
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TADLC D — Appbvdix II 

Lnl of StOTttfor tht Drfenet of Fortrtttt* eofeulaltd vpon the quant ty of Art B*ry 
(See Appendix I ) 

No 

Chevaux>de fnze of 10 ft lengths calculated for 1 j p eces of ordnance 15 
Fascines rcTCtt ng 18 ft 200 

cl okers 5 

mallets 5 

Gal) ons „ 100 

Nals ipke S ncU 100 

7 ncl 50 

sorts S0O 

Platforms Madrasi, 


mortw* } or Inance n store for second penod of attack ^ 
Sand I ags ! 

Eope 

Iron 2* blocks to lu t ditto 
D tto snatcb d tto 

T mber for magazines cub c fee 


TADLE C-^Appindix II 


hit tf VcferwZi/or the Defence cfForIrtttee oerorrf ny to Ihnr nature m the 
j roporl on nfeaeh Front of Allati 



'§1 

111 

:1|{ 

1 

!i 

a 

■*>A 

1 


— e— • 

rntnl 

— fix. 

perfroa 



Gunpowder barrels 



10 




kolti c apparatus 

1 

4 

2 




Iron ro nd lbs 

50 


eO 

50 

SO 

50 

flat tbs 

100 

100 

100 

100 

100 

100 

Pontoons DIanshard i large 

50 






small 

50 






Portfires 

1 

20 

2 




1 lank* 3" — ft sup* forrepatrofbrtdgps 

too 

60 

50 




b1 adages 

200 

200 

200 

200 

200 

200 

w th counterm oes 


150 





w thout do t 

r 


4500 


- 

" 

Timber— ft cube repair of bridges 

100 

50 

50 

50 

so 

50 

bl ndigesf 




5000 

3000 

->000 

w th eounterm ncs 







t! tbout do t 



450 

450 

450 

450 

repair of pal tadesf'l 







stockades bamen > 

250 

250 

250 

250 

250 

250 

end rates J 








•TbtS ( b« mo4l t«a«nl]; MmmUc (tuff t»b«evt ialo ll'fur nta at r*'?**'* 
t Tbne qouUQn rsa oe r t>* ceeudeiT^ u »|<rT«uBUt« ud probsU* TW «koI« ckuvtet et 
thcM T*Un b ratber tb*t ef lemiadm and pevtnt timiiifu ttuspu U ymttitm maJ b« 
mia It Bwt bf Rmnabcnd tbtt tb( abet* quatitm si« aaa fraet «b<* amid. 

ed b; tbt BOBiber •( fraab ta tbs abate pel (es tbe; «i3 pivbab j iuon S s«£aeBC7 tjr tbeae 
a tarbrd. 
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eflVded. It II dann; this time that icell^rrcted lortiea, coadocted tsd exercted be 
the neo employed onder the Officers of Engioeen, caa protract the adrance, aod 
that torn the defeniiie lato officniire opentioas these sorties, freqacnt aod in small 
nnmliert, should be accompanied by votLmea mth the means of setting fire to the 
gahioDi and faicioet, sap forVi far np«ettmg the up, and each man with two or three 
nails to spile the ordnance, if the sortie should be luffieieatly sncceisfuL 
ATant of slill In the Besieger, or other faroorahle nrcnmstanees to the defence, may 
render the counter-approach practieahle, in the manner described in the figure below , 
aod if a few fouguset (b* placing boxes of powder or Urge sbells) are emplored, they 
will render a lodgement of the enemy difficult. The Toltaie appanitai will now 
come into use. 


Diagram of a Coanter .approach — fat a Collateit] Front. 
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Lip, gmna-Ifi, lire ilifUi. and flre-biwli liljetl n{lb pitch tDil ftgoU, rolled doim 
I.Arp flm hare been slao inccesifniJjr adopted Jn peculiar lUuationi, to anitain an 
aisanlt on the Bodj of the I*laee. 

1 1 bu been objcrrcd that the Initiuctioni drawn op by Carnot might hare the effect 
of gulng an unilne TaJoe to fortified places, and yet they ibouJtl not be deemed u 
mere limc-piecci, destined to go ao many daji or weeks j for that author no doabt 
wnsidmd that slegw were frequently undertaken with insufficient mcini, tempted 
by the neglected stale of the works, or weakness of the garrison, and that an efficient 
siege equipment was an affair of fraoiense tnigintude, iLffieult to transport. Jfowerer, 
It is when s fortress is attacked with inadeqaate means, that an enferpmlng Coreraor, 
assisted by a skilful Engineer.can take adnnlage of It, and eonrert what was deemed 
weak into one far abore Its supposed strength, u occurred at Burgos when defended 
by the French, and at TanCs when defended by an .Ynglo-Spanuh force 
‘j, omitted to pronde for mantlets for the embrasnres ; for affer the 

estahlishmcat of the third parallels, it wiH he difficult withoot them for the artdlery. 
men to vrorV the guns. Sand.bags should be piled on the crest of the panpets to 
coTCr the mariamcn, who, cren after the works are destroyed, can place thcmielres 
in the mins, and, cof cred by a few sand-bags, keep up a heavy fire. 

In the clefenee of the Castle of Seilla (Sicily) hy the British troops the masonry 
parapets were lerelled { yet a few good maiVimen used to creep upon their bellies, 
and waiting the effect of an S-Incb Iron mortar (which could not be sdenced}. they 
poured in their tire on the people as they ran out of the battery, who always dupened 
on the appearance of the ahelt in the work 


APrENDtt in. 


raortsiosuevr or fOnTiriBn flaczs. 

The rioanlUf of proeuions or commissariat stores necessary for a siege is one of 
the first essentials, and the supply for (he iohahiiants sbonlJ be considered, as well 
as proTision for tlie garrison t for notwithsUndmg every means are taken to induce 
the families to provide for themselves, their resources are found inadequate, and they 
are eventually supplied from the pnUic stores 
rerliaps it would be better to tale Ibis luto ennsideration at once, and provide a 
mimmura ration, for each adult, of one pound of fionr or meal. 

In respect to the gamson, «i it will probably be after the investment left nhollv to 
the resources in the public stores, and as tbe duties will be very severe, it should be 
placed nearly upon the aliowanccs given to Her 'Majesty’s havy when at sea. 


TalU ofPrOtmooafor Ttoopt neetttarp for e Sttgofor 50 deyt,/(/r 100 J/en 


Flouc or meal 
Biscuit . . 

f Beef, salted . 
' (Pork 
. (Rice 
( Peas 
Cocoa . 
Sugar, soft . 


; pints 


(ttine 

Vinegar 

Ilaf for 20 horses for 56 days < 
, /Barley ... 

( Oats 

Straw, ditto as hay 


2200 ibs 
5COO „ 
5C00 „ 
5600 „ 
2200 „ 
2100 pints 
700 tbs 
525 „ 
HOD pints 
5COO „ 
200 „ 

7 tons 
7200 tbs 
7200 „ 


See t-t) 

n 

358 
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ASTICLXS Bulk In cakic feet 

Fuel for C Mood . • 1280 

cooking or Coals ... 7 tons 350 

only i or Turf . (Kl^ll of 20 cuh ft =100R>s coll) 3000 
I Oil ... 40 gallons 4 

[_ Candles . . 40 Rs 3 

The hulk of these articles is giren, u order that bomb or splinter proof covers may 
be provided for the combustible, and adequate stores for the incombustible. 

APPENDIX IV. 

Strtngth of Camson, Quanittg <tf JmmMilion, Arm*, and Store*, necessary for 
a Siege, eTcfusire of Artillery, Ruftneer*, and Commissartal, protided for in 
Appendixes I II and III 

The authorities given are so vague and unsatisfactory, that it is deemed preferable 
to form new data upon considerations framed from experience, in addition to the 
usual rules given upon these subjects 

In respect to the strength qftke garruon, the principle proposed for the supply of 
artillery seems adapted also for the contingent circumstances to which a fortress is 
liable The force required, tberotare, mil be regulated, first, for the immediate 
security of the place, and then the number to sustain a siege this arrangement avoids 
the necessity of shutting up a considerable body of troops without an immediate 
object. 

It IS proposed to appropnate per bettion, or each front of tbe fortress, fint, for 
the immediate security of each place, 350 infantry rank and file,* 

|0 cavalry „ 

60 artillery „ 

20 sappers ,. 

440 per bastion, 

and double that number to sustuo a siege for the fronts susceptible of attack , fbr in 
maritime places the former proportions will be probably adequate for the eacemte 
generally 

The latter additional force to be (hrovm into the place by the General commanding 
the army when there is any probable nsk of its having to sustain a regular attack 
Of the two evils, of either having gamsoos not fiilly adequate for his fortresses, or 
having a large body of troops unnecessanly pent up witbm them, the General com* 
manding will find the latter very hkely the greatest f 
The quantity of ammunition, arms, and Quarter Master General’s stores, are pro- 
posed for the maximum forces id the following proportions 
Surplus arms, 1 for every four men 
tVall pieces, 10 for every front of fortification 
Ammunition for ditto, SOO rounds each wall piece 
blusket hall ammunition made up, fiOO per man 
Lead, 10 Rs per man 
Cartndge paper, 1} quire 
Hand-grenades, 10 per man. 

Gunpowder in barrels, 2}Rs per mu. (exclusive of wants of Artill'rr and Engineer 
Services.) 

Barrack bedding, 1 set per man, 

• Tbit proTvtc* ( r (b« k rrqnnrtiaiu from ibe AniUrry ui.1 Eepnevr Scnicc*. 

t For defean of rolfpiiul Inntt sos of an anni art cooiiilertd Btenurr 
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PFFrNCP OP POHTRPSSE^. 


Srsrc 


Tooh, 


. .. Ixiot*, 3 p^ln jvr man . 

: IinvcnacV*, } yrr man 
great coats, „ , 

ctrUccnt, „ . 

blanket*, „ . « i 

camp kettki J for eiery 20 inenj 

felling aaci, I for erery IG mm*' 

bill book I, „ 

pickaxes „ 

iliorrh, , 

lianti saws, „ 


, These are In ad 1 tion to those in pos- 
setilon of the troop) 


• CxdutlTC of Un jineer stores 


APPrSDtT V • 


siiviNo orensTiova Trntcn star m csioraTAKirw f*f rue oerevee or roa 
Tarases sriTtiorr coiHrEasuwas 

Supposing a decagon entirely withont contitennines it will now be explained what 
mining operations may be execoted to airengihen the place and protract the defence. 

1. For this ilescnplion of fortress tlierc should be, at least, good miaert, who, 
being subdixided Into brigades of two each, so as to afford the necessary reliefs, wiU 
be reinforced by four men of the tine (o each brigade 

2 In commencing work, the fronts most liLcty to be attacked should be chosen , 
hut If all fronts are etjuilly liable to he attacked, (which case snl! be supposed by 
xxay of example,) all must be pronded with this means of defence 

3 Tins question Iwtng decided upon, and prosumlng that the Inxestment wiQ last 
10 days a bngtile of mlnen should he placed oa the capital of each ruKlin and 
three principal fillenes eiecuted, as described »a the diagram ho I, and extended as 
demi gallenes to about CO yards from the eountersarp which will bnog them to 
n here the liitencrs* or braoch gallenes should corooenee, at least 20 yards from the 
salient angle of the coxert way 


Diagram ^o I of Mines for Defence of lUrolm 












Drrr\»»vK rnrcAUTiovs. 
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4 Xi »«oti ■« tfie tmtfTiM wrormn! md iJie frflnti of »li*fk Iflowit, t}i« lrift<1n 

inlnrn •iTI uniie from |W» m<il Ibe rsntirn of irmtliM tn riltMitbf<| on 

tS« I'irii, «>iKh »n »7 (otmivn) to «trtd to 12 diyi mort, «ni1 cotnptele ibc 
pUmr* »ti 4 WiBflift ftt fnno»»i 

5 For t>i« nttllnt, t1>» pltrrir* ini/lie 7 *tt>lmiyi^) o tnnrhn orlutonrn 30y«nJ», 
»Bt1 «tfTB»ry 10 ftndi itMl Irftj ttio«r, wlifn compMul, will »frcrnl for eieh of 
t)ic coTUiml nnlint of tlic httttoo •tUckcJ— 

FrioHptl fi]]rf7i 2C ftrJi, 
nml „ 170 M 

Rraftrlirt ^ 33S «t 

wWfh in»y bo fiitly rTr«rttr<1 (a |J 

ft Fiir Ih* btifioa, tlirro will bo iQl^nnit mlnon Irft lo work li the minf* to lr« 
pjirot! im<!rr ib« »iie ermury fnr tk« broKhm^ bitlmn of the enrtny. the bnathei 
of «l Irh W|]] amount to at«ot 220 janli— One portion lieing plicnl on the rspitili 
and t*o oa earh aMe, an a* to locloite the eooBlrr at well at the hrraeLin; betlerj* i 
and U Will rT^xiire 14 dipt io eteenie thne worli. See Duptm 2 
7 li tntf be obtrrmi, ibtl if the bastwa aturVrd it very relimt, Or nlhrr< if well 
ewwtd by the rolUienI rirtliot, the nlalng opentioai mty he confined to the 
ctliciiti of thoM nreliet | Uit if the contrary li the me, then the glint of the 
bittioo nntt tie pnnapally proTided with th(t ipeoet of defrnee 
The prolitMe eipenditure of goopowder «UI he about 7 barrelt of 90 tti. for each 
taineeretploiioa 

Dapaa bo. 2 of Mlset to be |>Urtd is the Citni of the Daslloo 



DEFEXSIVE rnECAUTJO.VS.* 

Mlien a fortm* it on the point of being inretled by an enemy’t army, (he 
rerti Cotemor, In order to anticipate the mtitary reconnoiitaacei of the hotide CenertI, 
and obitnict the Eopneert taking neaturea for opening the trenchct, may draw from 
hit own military itorea, or by requiiition from the merchaDti and thopkeepert m the 
town, a auflicient number of pieeca of linen, cahco, flannet red baize, &c, to 
muk (he eipitalt of baitioni and the pomta which would he taken for opening the 
tint paraUeh cauilng their, under the direction of hit Cogineert, to be ilretched 
along ropei, held up by means of polea along the glacis ; where those loogunea* 
pected Iioei of white, green, or red, art ao as nof to correspond with the angles of 
the fortificaliODi, will (end greatly to throw the opponent into error, and probably 


• FrtrnKntt hr ColoBd C lltm lion ^miih Kit 
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un-rvfit) i-iirrMiTiOM, 
rrUrJ lhr imrim Ult,f 

.Um,U.»,„, 1,., ^ 

tm:i ll,r |.lnl, ,f «, to.lj.,.. ,»l » Ihe tortj.n., «»J.!Illc 

l.fM lm j.t •«», <1 <ll,ml.|„n •tool I Ik ml m I1.C jljfU. » f,r In .d„ncn 
• ifotuJV, dfptrtmnfMntlSlJiir 

OPettt llomif th'if win oot ttffy na lily e«» llie rpprt. «n<J $iriking the <Iai|| wiJJ 
Dot vnm»ti <li« lirii}fll| tul in ontet 1 <> lfj»c kii tliiace pfUi# cjojh iKiPg 

earn ^ ^ 

ahoUrtJ anil Uir» ahouM noi U iaw ilufl IS jinl» i»oni3rt- 


hen a Penrrti loicit* a f lh<r «o<nn>aail ag rn^ioppr, lliou^li he taej be 
tnalfnalJj Impedrt] l >7 tie foresolej |>rrr4ut}<’)ni. fljwj oot, homeier, auffer the 
^ llfi/rsnl (4 lend out Intethgtnt i»pfl.<ninmt.iion«l ctRrtrt to attp la Ihe iiifhl w 
the marlt U> t «to» a by bt» OFittn tor 1} p tiineiion of Ibe Irenebea, afld flunj:e 
Br »I*hdrt»r (hetn If? tnuii aai laOer }<a(rpU to r^aie out, toil enJearoar la 
J/itempt *H exnnmoplciiintt frOM «i<hio a»d •lihoot the pJaee |*auiBj iftroush Ihe 
iaf(i)in{' foil* Small Imt tI^UdI piartl* about { for thla piu 7 <oM keep Ihe moil 
If/iel waleli In the rrai of Ihe aftny, farttcuUrl* at all hmJstt, furtlif aoi] Barrowi . 
the tenlnet leepiajs pcrfiret adeftee, intete vhen ehtlfeoswg, and then (t iboalj be 
done W(th no mort toiee thaa l» iwwaarr for the pur)>Me 

M the ragtoeeM vKhtn a be^rp^l ptarr are fullr aware of the areahrit ponta iti 
thetf defendf e aytlenh M thff m««t he etpeeird fo U tnotijeahas tbeot them, gad 
letitb them ^lili the titmoil anaiei/ (a fornkins tbrrefore Uie Inmtoeni, it may 
l>e u welt (a |{ve ll>em UDeailaeat or eren eapeetatioo that the ISnn^ee baa 
jnlstalen tite oealert pjct, by Itf fujb nutJous)/ /onrgni it/ch light troopi 

u are ilettmed to ippmaeb neamt to the glacii on tbote poiats ttbteh are tut; t{ 
•econdary eonilJerstionj hot the true front to be altatVrd itioidd be coieni by 
nOcmen, rrho, famed In eliun hjr fimn at Ibe didtnee oftnelro oe dfleen yartfi from 
each other, atUinec at toon «i H l> aoftkienily dark to preeeut being datiBgoirheit 
liT the cneniv , olHeeri ao<f aerjeanti Leeytoy tTtti wiili ibe hoe, and the cOBBfctwn 
of the hnl* IkOing mafotgSnOf} by Ihe aJowneaa cf the moremeaf and Ibe oce«n»*l 
ativmi! of a 1 ght tap opoa the pouch of Ihe tight tiasii man of each link pasting from 
right to left, and then back again On ewnrng nubm the range of grape, ot^hcn 
Ihe mnmanihng Officer jodgra it lolvfrnie. liter wdl reccite a aimibrlow precon- 
certed iignal to drop on tbeif hands and Inccs, cnwhoff fornard to inliim two 
handi^il yard* oflhefflaew, nhen/irre/‘e/'*lo lialtvdl be gu’cn by the conjmaodjng 
Officer, pnil aW are lo rrmtta (in Iheir great coats) as near the gnwiod as jwssiMe, 
excepting 0«« in each Imk. who ails upright, or iramjs if Ihrre is corer, until 
rtbt'itki by Ins companions The o<R<era an f non coffimusipned oifioers watch on 
the Haok# or crawl from link to hnk ^booc*re permitted to ample, or speak louder 
than « whisper , wine to quit the Jinks on am account towards the front , the 
Officer visiting the line not to be ehsllen^, nor to retpand hut by preconcerted Ispj 
on the pouch. Ihe powder Iiorn, or other token s none to challenge penotis coming 
front the town until they Jiave passed llirough the hoe of chain, and (hen they must 
be followed by a serjeant wilb tno or atore men taken from tbe Dearesf hnls, whowi 
a low voice will deswe them to autrender withont maidng a noise, on pain of instaat 
death The person, deserter, ipy, or messenger, must then be carefully watched, lest 
heshooM divpleUen, Ae. JedArccily to tIte rear, and giveu ia charge at the 6r$t 
post and there searched, to be deal! with as may be ordered by the Officer m 
commaml of tlie trenches But persons comlag from tbe rear towards the town 
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must be stopped, if possible, before they reach the chaiD, and, if stran^rs, treated 
like the first mentioned 

Should a patrol of some strength come on and pass through the chain, a sufficient 
number of links, making eight, ten, or trelve men, mil collect, follow it, and cut off 
Its retreat, if possible, without noise, and in no case shew more of the chain than 
IS necessary Should light halls be thrown out, all must lie down, immoreable, till 
tbeir fire IS spent Just before dawn, the chain «itl draw further back, but not retire, 
because sorties are likely to be then made Therefore several non^iommissioned 
officers should remain behind, lay an ear to the ground, hsten attenliTcIy, or even 
crawl up to the palisades before they fall back Of course the troops m the trenches 
are then under arms In this manner the front of attack will be thoroughly watched, 
and, with sufficient light troops stinilaviy instructed, not a single hostile individual can 
enter or quit the place 

When the case is reversed, and the fortress is to be defended, it follows that all the 
instructions must he taken in a contrary manner, and the riSes in a place besieged, 
if trustworthy, should he kept as long as possible beyond the glacis with similar 
precautions 

These remarks are intended for the Engineers, who may often find the troops 
employed on the occasion of etpeditions and distant sieges unprepared by any 
previous instruction on this head, and therefore will then be obliged to cause some 
preparatory dnil to be given to the troops at Hand, to that they may effect the 
purpose intended with order and punctuality. Commanding Officers of battalions 
will be able to tell whether their light companies are taught the above method of 
enclosing enemies' fortresses, or of watching posts of importaocc m tins manner. 

At Gertniydenberg, during the tale war, where the escarps were of earth, and 
unprotected by frtises, tbe writer of the above rendered them inaccessible dunng the 
winter by throwing water oser them, so as to encrust tbe whole extenor slope with a 
sheet of Ice 

At the siege of Danteig, In I8t3*14, on the other hand, the ditches were prevented 
frem bring frozen by row I>oati being kept cooslantly moving up and down 


DEFENCE OF COASTS * 

In offering suggestions for the defence of open shores harbours and nvers, it is 
necessary to advert to the several securities required for these situations, whether 
from predatory attacks, or from those of a more tenous character, directed against an 
asylum for commeree, a dockyard, Ac 

For the first, extensive works are seldom required , but for the latter, it may be 
proper to afford protection for single vessels or fleets according to circumstances, in 
addition to the secunty given by the roadstead, river, or harbour 

Cl^eaAl. cowinenaviovs 

are,— those of localities, whether the point to be fortified Is near or distant 
from the pnneipal towns or naval poris, if the access to those places from the 
landing is good, if through defiles easily defended, or an open country If tbe 
point to be defended u remote, the qnc*tMn may be confined to the local damage 
probable, or whether it may aerve as a harbour of safety to trading vessels, partica. 


Tr Cesenl Le«» C.B ILE.,wlhi 


I frsB Uaior Crami tludjof M IL 


OeFE^Cl3 Of covsts 


CSs 


See II 
See Appendutll 
See mu ir 

Stf Appendix tl 


See Tfttile tt 


2 In deciding upon whsi h^t tbc cwphcemeot of a batierj- slould U above 
high water roark, 30 feet ahoaM be considered Ibe HHnjajois, ifi>ot fateasutcd, sod 
CO feet the Riwirouai height Bui » teJecting the best heights reference must he 
made to the distance wjthin which a ship of nar can approacti # batterj- the crest 
of the parapet, where there u any choice, may he regvslatcd the effect of Ibe 
rjcochei Sre on the t«sel, if boI wifboi ^0t?0 yards * 

lo the creot of Tenets of war bong *bJe to approach within 800 yards, the cover 
to the mtenor of the battery most be regulated by the foHowiog depths of water 
first rates wO} require 36 feet water 
Second „ SO „ 

Third „ 2i „ 

Fourth „ iB „ 

Stesmers from 15 to 21 feet 

3 The distance withm which ibippiog can approach a battery is of Importance, as 
the level of the quarter-deck of S-deckera » 26 feet abore the hue ofHotaim 

2 .> 19 r< 

Fngstca 23 „ 

Steamer* 11 w 

It rarefy occim fbat Teasels of a (mall cUss contend wftb batterfes, bowerer feebly 
armed 

If ships of war can approach Tcry near on so eqnaJ level and above the battems, 
the latter are seldom teoaWo uoloss they are easemaleil, aod if they can (Dehw,the 
destsuctian of the work »s soentaMe this can only he svoitleA by a ccwitergttanl or 
work in front , but tie battery will pwbaWy be sftenetd 


she trarenmy plitfoniu alw jlre •/»rili«y«flf»»enj»s nlvni d rretJae aiWafdattauwtskle 
object eoehisaboatorebp— tSwAppe"^*** oa the nod* »f »tirihietan« tUitums ) 
XttlMti»HeHeeti«»«U eooMfBcled rt« Amt dre «>f sMp» a« I «(< eftet,i#rtie c»eit<«r«*re 
«i Mv<M t tf ilisc the farce be net rpAtided eefeculJy is nfrre 

, , • f e * *be*rwpcd tntitaenpe 


, « ■ ■ (si/rs««Wtiitirr»'*r*^ 

**w?e'iflbeR«>una wuod Ibe be«b »im Ufb «•» soclrpofali w ef(7P*. ccBi.deiiU« amt U fl»« 

wflenioegi fc-.e,. iS* tfreaff tth eftrt •htmtlev^i’i'guT 

6 ttev ly be efmled W 


■ jettieilg^nt ulh* 

■ndlbuedmnrvst >b( 


nnre pf berboare «ad 
* rtJJ ftfry ietp Mttrr 

Bt mail be tv»l”*led 
tttrehedoftr eeibsi 


I loeln/n) »olb«lrt»b»» 

M*frf j Mif •/••W U>r»e 

fteelrfrWii'pr®^ 
rflbe bill, TSlkeaSMS' 

tnaot be «4.l»>e^ <• 

• e/ fare* cb'r* 

•flie, ef Wf« »t t**" 

^frrtiearfJ^eotbe 

nuf »»a (TbeU 
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It ij also an axiom, that xesseh of war which can come vnthm moderate range can 
<lrn e the men from the battery , that hrtween that and 500 yards they may destroy 
It 5 and within 800 yards they may ailence it, when it is built a fleur d eau, or when 
the upper dccL. guns arc on the same lexel with the crest of the parapet 

II depth of water pennita this approach, the battery must be casematcd to prevent 
the first; in the second and tliird diflicultiea the battery must be 20 feet above the 
level of the mam deck of the ship of war, and cotcrcd with an epaulement, counter* 
guard, or glacis If no vessel can approach within 1200 yards, the height of the 
battery may be left entirely to localities, having the parapet 7 feet 6 inches above the 
terreplein, and the guns mounted on traversing platforms 
4. The number of ordnance necessary, and their nature, for the armament of 
a battery 

The first is influenced by localities, yet the purpose or object which the battery is 
to attain is the rule by which we are to be guided In isolated spots, one, two, 
or three pieces may be placed on towers wlien the coast is low,* which base the 
advantage of combining barrack and magaames and stores for ammunition, and are 
not open to a coup>de-main 

If the ground is as high as 50 feet and more, above the level of the sea, that 
descnption of work ahould be avoided, as the summit of the tower is too high, even 
if sunk 12 feet xnth a ditch and counterscarp, but a small work for two or three 
guns enclosed by a ditch will be preferable 
Vi hen there is a Urge or considerable open coast to defend, several battenes will 
be required to produce a cross Are, sot exceeding 4000 yards from each other, each 
battery containing Are, seven, or nine guns, according to the nature and impoTtanee 
of the coast to be defended 

The nature of the ordnance should consist, when there is a choice, of one or two 
C8 pounders as local circumstances dictate, and the 6 inch gun of 50 ewt and 32* 
pounder long gun with a howitzer on the keep or luterior work, but this last corre* 
spondingin calibre with the guns The supply of ammunition and stores to coast 
battenes is usually in the proportion of 50 rounds per piece for works of least 
importance, and 100 rounds for the principal battenes f 

The next point which should be considered is, that booms are necessary for the 
protection of liatlioura and nvcrs '—See ’ Doom,’ and ‘ Demolition' of Boom 

No battery or battenes, however strong, can stop or prevent any ship of war or 
steamer entering a harbour when the navigation is free and the course is nearly 
direct, if the chootei her eirn (me As examples— the conquest of Curacoa is one 
upon a small scale, and the passage of the Dardanelles another upon the largest t 


■ Lar^ tower* are expensive id proport on lo ibeir neant of offcric*, but Dceettary in particular 
situat on> at when (h« *pie< it verr email or ibe potidun ontirelj iioUied 
In regard to towen it will be found tbst a battecj witb Ibe facet d reeled od tbe point required, 
and doted at tbe rear bj a loopboled barrocb Ibe whole eumunUed at mueb at poetible bp a ditch 
and glacit, will conlaio more gust end men than a large tower and at leti eoit 

Towen map, however, be uted to great advaotase u tome aituationt, at on ntmir pointt of 

tbingie, or aand, or rockt, &e , or in conimanding an entrance or itrait when they are left to their 

owndefenee— G J It 

T In tbeditpotiuonof battenea it tntjbc wen, for Ibe convenience of tbe temcein Ibe ncectaarp 
tupplict, to place them in maun 

Gunt bare been aometiine* placed in every aUmboti where a gun cooM be lueful. without tuScient 
regard 10 tbe urriee of Ibem, or Ibe comDusiestMMWUh them —G J >1 

; SeeTaUel and article 'Ordnance, ’ alaoAppndullt 
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ArpCNDIX I. 

rt^rroiius — tsatemisc, irov. 

TJie posnioDJ of thwe on worit* Uw been regulated by the Ifister Ccnernl and 
ikare}/ orSer, Sth Ifafch, I8U>»tritfc rcgaid to troa gun-camagea, — “to be placed 
I A aarfj parta of furtjgcationi u areleut etpoaed to the eneray'* fire, and in lea ba{. 
lenca toubjch hearyahipj cannot appnwda nearer than JOOO yartis," Tbeaplintm 
of rren a irronght iron carnage, at tbe muaJ distance from each othet on board »inp, 
wiJ] dcjiroy at least tbe two neat beyood it. Wooden platfonni u well at carnage*, 
should always be m atorc to replace those of iron in case of attack { the chief roent 
of these last lyit>g sn eeonomy and dunfaility. 

Tiguces I, 2, 3, .t, rUte* It IH., gite the details of the regulation inns Irawsfng 
pbtfonns from l8-pouodm to 32 poonden Inclusire; the width between the trucks 
of all these ewnaget Iwing the aame, to esut the plalformi. these last “may be 
adapted for front, centre, and rear pieot , and Mt to coastrueted, that by rroring or 
menjn^ the bar that eitends from the f/oatpirot point to the half distance iWween 
U and the rear one, and by the attmtion the legs aboee the troeV*. they may be 
made to tneene In any direction, and noy alteration may be made that it required 
in tbe potvtkon of a trarenmg point between tbe front and rear ">>*“ This nust be 
done when the carru^ are put together in the Tloytl carriage department at Wool* 
wich," and this point most be stated h She demands. 

There are yet old goo carnage* In she Smsce, whh the tnicii closer In the front 
than rear, and this most be *een to in rfeeisiog raport*. tipen»lly fmro (tetaehed 
potti, nlieo tUeie platform* are required 

la adiiitioa to (he atwie three nodes of frsTmisg, there it trarmleg es (he 
midiftr qf/Ae ImytA (net centre hetwten tnjcls) of the etrrtage, which requim two 
earb* , thu aeema not to have been at drat cootemplated fur iron plaiforms, but ha* 
been luice earrieil Into csecutwsn. tbi* pattcra most be apcdally ipi bed for 

\Chei» the iKiclnets of the parayiet adoalis of it, tbne platforms are filed with the 
fort end (oo, PUte* 11 111) fluih with tbe iMrriof face of the paripei, and 
hsTug M elreular (ndsst one foot deep In fraat i the true raiTiu* of this are wUi be the 
■hsttnre from o to the plsot 4- 1 foot. 

rinWaffriwt. Cnin tUlngii JUw 
ill The locral n'U t,{ 1 y y. y 0 " ir O' 

tbe Indent will be / * 

It molt b« reeembered th»t tlie gun. when much deprtsiel, mn* t great rJiV of 
twiBg djtnooated. on reembog by the lower part of the mutclo tatthlog on tbe 
interior emi of the panipet. If »o< t^sed loSWeotly abore It Tb>» *0*7 be atoli&d 
when any deymsion is Beeoufy, by tsUsg «« that tb« rrrst of the parapet shall 
b* 000 foot below (I e trunnion. 

•• Irw» g'sa.earrjy'# ao I ptstf-jmis ace to be weted With *alJ.e«rTr>sIon t*fry two 

yea.'va^J not p«iate<f'*~^ee‘ Aatl-Coewbw ’ 

Tte detef oe bnunett'a trasrrUng plaifuitn 1* • >7 ii«e*l, an ! iirppl ed by 

Carnaps iVpa-tsient upled to “* parapet See J Jjle I 

>0 regaiat.oa a f wootjen |r»tmng 

jls’^ursi* tlyt */ ** io depend »• t only on 

It* g^ter ot J* ibcrct, "'Ut on the sfirit- * ly 
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conitdcralioni u ihe tWe (which trt of npcd*! wrlght in iroplctl chmtici) thouIJ 
b« ULra Into irroanl, Imt hkewiie the Immnliite eimniilincet of the timet, end 
place, trhich inSuencc the hVelihood of war or ]>eace fcnrralljr, partlcularl; If under 
anjr cimmitaTicrt the point majr be eipeeted to be taddenff altaekedi in lueh 
Initancct the wooden platform It preferable, ft more ^neratlp mantseahle. and 
incoRiparablp let* bable to accident i Ihe mere fall of the hearier piem of the Iron 
platform It enough to ruin them Irrelrimblp t not lo the wooilen platform, the 
repair* of which geoerallp he within the compata of colonial retoorrei, and which 
tnaj be made on the tpot In tnoit caiea | but those of Iren can onip be obtained from 
England on demand. 

iffmortnJa If cn tU ^trlilUry C^ffTt—Tht blocki and tackles formerly used 
Id working trarening platforms hate been done away mth. and thereby much of the 
etCnency of the platform itself, u to accurate and rapid firing at a thip In taollan, 
bai been tost, to rtferenee lo open batleiies, these tackles were Infinitely better, In 
this respect, thin the handipike, and ahould atwayi he in the hands of (he artillery, 
man as part of the battery eqaipmenf, proper ring bolts* being filled for this purpose. 
In small lowers, where the apace It eonfloed, the handspike may be preferable to the 
block and tackle. The gnaoen should be Inranahly dnlled to tosd orerhaml, and 
thus arold unnecessary etposuret a lock and laniard fitted, and Ihe gun fired at the 
right moment In a way that ncrer cm be done when the moTcment la the Irregular 
jerking one giren by handspikes 


APrENDtZ II t 
atariet arn tta curta. 

La flolle et Vannfe de tern soni charges de la difeose mobile. 

Let bkimentt k stpeur el les fiotiUea ann^ d'obusiers tout paHiadikrement 
prepres h la defense des cSiei 

Des corps de troupes reunit dans det eenirea d action te tiennent prfta k le porter 
lur lea points raenaeJs, des balienes tnobtles d’ohutien de 1G‘ et 12', luiTtiit les 
locality, present leur appui k ces corps. 

Un lemce rapide de tignaus e«t {tabli, tree Jes reasoorces locales, cotre les batu 
nents, les Tigiet, les troopes mobiles et les batteries permaneotes 

L’ordonnance du 3 Janrier. 1813, d^termiiie que dans les ports militaires, I’armfe 
de mer sera chirg^ ip^nalemeot, sous let ordres du commandant des forces de terre, 
de rarmement, du tersice et de la garde de battenes qoi ont une sue direete tur les 
ports, lur lea ride* intfineure* adyacejilea k m ports, aur le* passes ct goulet* con- 
duisant aux rades lol^neures, toutes Ic* fois que les oarrages auxquels appartiendront 
ces battenes, n’intdresseront pas pnnapalement le lyitcme de la defense, du cut£ de 
terre, de la place et de les dfpendancea 

Le personnel des battenes permanentes ronllto au lerrlee de terre est fourni par 
I trtiJJene, In autre* troupe*, let caoooncen t Aermr*, tc ganfe natiooafe, te* Ang»te* 
de douane, ou d’anciens canonniera pns dus la population des eOtes, k raison de 5 
hommes par piece, dont un poinleurexercd 

Les ourrages de la defense permanente aont dinars en 3 classes, suirant leur im- 
portance 

I” Clatie — Oumges destines k la defense des porta militaires, des grands ports 
marcbandi et des points pnncipaus des tics 


* See Pistes V M , where rin; bolts la eormpoail see sbevii ilso on the ends of the pUtfona 
as orlatnsllr eenitrueted 

t EaCractsfram ‘Aide Mfmoire kl'uisgt dee OScwrsd Artillerie,' Snd ed p 40} 
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iityr\rr or coA^tn, 


roTt.frtrftn »* fompw# a* t«*tt nt/,1^vn «(•*’ W * tr’iUirf 1 »f f^^^n 
eu 4 tn^thtt tm h*tm^>*t4fix‘nt^ <| tl’an** font/B'w*, •> ■*“««!« 

eonUt «n» «!<• »{t? t^trr 

?• Cliitf^Ovfnen ij'tJ f'i f PT’rrt »?jt fv»Lrrt 

*}i» fWfTt-. «< coMj.ffflt «Un« on ««ame Ae oii de Uflrrio u; wUkKxM «! 

r5*^r<. 

3* -.Chnnjtt* »j»j( 4tfraiJrnt If* jwerf* jirrti tlo fosonfftf. In TawinU;(n 
frtffT* 13* MUmntt WiriMtu!*, fr* rrfu|n i!f U esTtfitioa e’lxifc lb »e l>en»mt 
ii i{f» hillcHri *»rc fWalJ*. 

C«Hc rluiUintioa tfjt* In KpfitnUioftflmftitiilfibadfTlf « l rr» ef ilfjprnifaf f>M 
d'unc ttinlfw •Iunlm l«r firtPRtiifiwtrfitcms, 

IWB I'lu* <i«« 1« tmt d< 1<«jr* rA!t>tt«. roJfmrnt t»rul > 

L*•m^#TO«^ drt litltfrlfi nt I* forte i!rt tltlfreBt* i>faTeat 

rro>r IcAmbattiT. U'jntll# d/pend df U Mture i!aU t*(e, rl j»rtadp(i’f»B«»t df Upro- 
fpttdnr de Ttaa.— -I* tlnnt df* d# jnefrc e*l 1 pet* pTe»» ttToir t 

Y»Utf4tt\dc yi ]> )S0nA«nt, ?• Si 9* 
rrfpi*tide 4li 0> ^ C 17 

lUilmfntsdf 31 . . ,5 

Ifi . . . . 4 

M JB . . . . 3 

]jn Mn»)i$ <Je 30* (t elutim deTS'f dt L> m»r)Be>oB{ rmplor^ S nuelittlreln 
I4)]inr»)« tn inarrkf, U liiiMAte rCnte tie 7400 tst'im. In nofint eoa- 

rtrnetai ]e ft s k beuirt fb Sa t en nmtioDC k (irtr In prr'Jrftlln rrtss^ Le* moHim 
4e 93*3 df b oururt dont U {<ofti^i*4ifnii i 4000 sutrt*. »oDt menfs tpnue in 
fRoailUfTL J1 ntuitede i'fxjVneare, (ju’une l^iurle it 4 p)<4tl tie ^4 Ctlibm < 
rarenUse ear va rilxxna de 130 naoDiu 
If* pfoeJifn* roJeus »ur IV*o qof id? U Ime ft ptrJfBt pw de Jeur 

toftt, ill peaTea), ipn.-* troir nroebe, tnvtmr k 1300 j&t iff* }e S* 0 f d'an rauxna 
dff biut J)^. tn |>r»v;njj5M trfttt ^ai penllrent iJa>>» Jr* U>nl«j» au^rsson* de 1» 
Iryoe dc floll4}*on fsaieot ie Urge* roJn d'nn p*f lear expluioo. {'Epfeow dc 
Orfit. 2834.) 

ta tiautear ft doaner ft I* baiteHf au.dn*ei du mreau de }a ZBfr< at df 30 ft IS 
metres. Or doit le rapprorlier auUat qae {>onibIe dc ce* Imitn, b 2" riaot 
cam pour aettn la baiirrif ft I'cbrt dn iaoodetioa* dan* in grot tempt , U 2* prf' 
nettaat f« nooeket Jus<[u*ft 200 metre* ft *(ii&**Dt poor t titer rIu! de* taitmux. ^u> 
part de 3 ft 6 iuvtfci aupiut •n.dmo* do IVau 
La hauteur do U liattene *c prend de la erCte iatdneare do *oa parapet Efie *5 
compose de aon as dnsu* dea pin* ftaatn man^f et de la quaBtitd nnaWe 

dont 2a incr to troute a o-dessous de c« rufcaa au moenent du tir Ce» Tanalion*, ^ai 
toot io^gates penr let ditTi-reat* |K>ints d one ttwrae cdfe, et qa» ehangent d'aa ^ir ft 
I'auire poor le infme po$ot> peurcat •'fiereejusqu ft 12 mitm 21 importede Ics bicR 
connattro pour deer b poeitioa de 1* battene 
Tirer do plcia fouci ft la OattasoB * *( fe eoup «t tin peu ba*. le ncorfiet I aiKrae 
anr le bdtimcnt. ^c tiitf <Ub* Iw manicurm qti'arec de* finds de reropart Os ne 
f«i plus ossge du tir ft boukti roajw. Si Voa a affaire ft pJaueen bSiuaent*. dmger 
tonte* Ics placet de U batterie tur edsl qm te troure le pla* ft portn. 

Connsitrc exictement Ics disttncc* de teus let point* remaruvahle*, et Taffirber 
dans Ic magasin ea mat^nel ft dan* k «rp* de garde, afia de penmr ixilatT crllo 
dot bftUmecits 


$1 £Bgtl<b 


t ct 8 00) iade* Cegifsti 


t K iteurebateglub 
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Poinler une boucbe a fm de but-en-blane aur ta Lgne de dotUison et la faire 
toumer ainsi points tur la plale fonne honzootale, pour rapporter la direction du 
rayon vuuel a des objets de la cute dont 1 m dutauKs eont coonuei , avoir ^gard dans 
celte operation & la hauteur aetuelte de la mer 
Observer les ricochets aur I'eau 
Tirer li bailee sur les d^arquements 

Temr en bards ou caisses, demure 1‘abn de la hattene, 4 charges par boucbe a feu, 
quelques projectiles empil^ a gauche ct en amere de lepn benches & feu, les bombes 
et obus I’ceil en baa , les boute feu allamds en noobre suffisant. 

Se garder avee soin contre 1m turpnsM, aurtout la nnit , observer lout ce qni le 
montre en mer ou sur la cSte | CCre attentif h tons les signaux. 

^ eiller & la conservation du nat^ncl avec tons lei soma conveoables , a^r lea 
magasins dans les temps secs , faire mouvoir (oas let jours les cb&siis d’affut 

Les obusiers de campagne on de toontagne aont deslinea k agir contre les dfbarqne* 
ments , les enterrer a demi, t'll eat possible, pres du nvage, donnant un feu rasant et 
prenant les chaloupes en Dane, lls tirent k obus contre lea embareations, k ballet 
cootre les troupes d^barqui^ea 


Kmhrt d'hOTHmtt n/cttiairn <r« 
Canons de si^ge .... 7 hommes. 
Obusien de sidge . . . b „ 

Can sur affut de pi et c&te 9 „ 
Mortien de 32* et 37* . . 9 „ 


afm« rfea rfireriea BoueJtet i/eu. 

Mortien de 22* et IS* . . 3 hommes. 

riemers 9 „ 

Bouches k fen de campagne 8 „ 

Obusiers de monttgne . . 6 >, 


In addition to the above, and to the cuggcstioss in the text as to the heights of 
bsttenes above tbe sea level, the foUovrlag. from Ibe sane work, is given u laying 
down an Important pnnciple 

** hous croyons qu'il eonvient d’Aabhrdes pnnapes qui ne sont pas encore urn 
connus, tur I'emplacement des batteries de cote Les bouleti ncochent sur I'eau 
tnieux que tur terre, et tout les ricochets, sous 3 ou 3 degree, font perdre pen de 
force aua grot boulets Ceux de 34, sous 4 degr^s, coaservent encore plus de force 
qu'it ne faut pour perfcr le flanc d’anTtisteau, tel fort qu'il «oit, k 300 loisee et plus; 
ainsi toute batlene qui, par ion peu d’^lvvation, sera expos^ k I’^goOt des ricochets 
d un vaisseau, recevra tous tea coups traioans qui lui feront encore beiucoup de mal ; 
et toute batterie qui ten asaei <levfe poor tirer a bonne port4e sur un vaisseau, toot 
1 angle de 4 k S degree, lui fera toot <fe aal possible, puiique le* boulets tninto* de 
la battene iront toui au vaisseau ( mais eeui partant du vaisseau, qni est plus bas que 
la battene, ne pourront neoeber assex haut pour monter jusqu'k clle, ai elle a la 
hauteur luppos^e a dessous " 
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TABLE II 

ihepnnctpat rUtphU of ike Cunt of Shtppmg above the voter 


[■■I 



He ght»l 





Vcektol 

nn-Ueek 

Che 





Quart tr 




1 lute 


CUii 

derksbon 





the tea 

gust 


Remarki 

in 



ft in 





120 

26 0 

4 0 

89 0 



104 

25 6 

3 10 




SO 

19 6 

& 0 

66 0 


BS 

64 

80 

19 6 
19 9 

5 0 

5 0 

86 0 
86 3 

Mam top large enough fo cany 
a carronade 


74 

18 10 

4 0 


HiPr'il 

fiO 

J4 0 

7 0 

77 e 



,, 

IS 6 

8 0 


J 

.. 


36 

13 C 

6 C 

71 0 


a 


44 

n 6 

5 0 

CO 0 


v _ 


26 

12 3 

5 6 

64 6 


Me 


23 

n C 

3 3 

52 C 


o« . 


18 

— 

6 0 

52 0 




, 


6 0 

82 0 




16 


S 0 

82 C 


s’ 




5 3 

it 6 




10 


S 9 

48 6 





11 d 

79 0 





a 3 

72 6 




— 

9 6 

no It 




— 

6 2 

42 e 



Column A --The grmt Ttnatio-s m beigUtt, u gtrea ia thu colamo, unica trtoa the 
difference betvreeb the old • nil new pnnciples of constroctiont id nluch lest {t u e 
mein pomt to Keep the gunt ss high out of «ia(ei «j possible 
Column i — • Given (n conse^«nce of the effect produced at Albert in cndladin^ (at 
close quarters) a pretiouslj troublesome battery hf hoisting a carronade iuto the 
main-top of sltoe-of bsitle ship that from its position vru thus tnahlcdtu rake the 
trork most effectual!}' 


BETILADE 

In Flan— the direction given to the faces of a work, so as to avoid ecStade, and being 
taiea Ja rererse. 

1b Section — and snth reference to Perrosnent paTttficat(Oa>.xt implies the arrange 
meats forprerenling unnecessary exposure of the eilenor and intenor of worksr 
to cany oat both in coojUBction la fitqucntlj to aaomsloiu twh — Sw ‘ Com- 
mand ’ p 230 tad vol ii., lo which this part of • Defilade ' properly belongs 
la Sectioa — and with regard to Deld FortiSeatiors where eaposure of the escarp la 
ju genera] of little consequence, the task b coiaparttiTely simple at far *s it tt 
praetteaiU, tor, with the utmost thiOr it wiU at times become a problem admitficg 
only of a partial lolntion 
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To deflUde • FitlJ work, thfn, U merely to W imn^e the Iielghli of tbe difTcrcnl 
pari* that the enemy may not be able to lee InW H t end tliii 1* more ippropnately 
and eapedaiausly effected by the eye tod a few fole» end ‘bar> by retorting 

to theoretical and actentific proceeding*, ““Iboogh Iheic I»tt nre generally Indupen- 
»aM« in coniiileralioni of rermanent Fortificetu)!i 
Ptfilide In pUn no cotnnKotit a* t« thit In lectloo, »orV» abonlJ be 

defiladed againJt muiVetry wiihm dOO yanhj and igainit artillery, within 1200 
tardt, for although thii tn** he contldered randooi practice, It will nevertheleii Veep 
the gamton In a itale of conilant diaquletade 
A worV ma» require defilade either from a plain (*, fig 1) below It} or from 
a height or height* (■) aliove H, or from a henht or height* (a, fig fi) ad- 
jacent 



With regard to fig 1, and expoture from a or s, In either cue the neareat parapet 
to tbe enemy (a, fig 2) oust be, aa far as poiiible, able to aerecn the ipaee to be 
concealed *o that the line of fire (a«) may not go tesi than about 3 feet orer the 
bead of the mao (fi) on the oppotite ude of the work If this cannot bo done from a 


Fig 2 



too great command aa from a, a panido* (c) becomes oecessary,— still affording aa 
equal cover to h though leanug much of the apace (a c) unprotected In case of 
defilade from musVetry only (fig 3 ), the parados may be of two rows of pltok and 
earth between, or of timber only the acaathng may in some degree depend upon the 
height, but more on the nature of the wood and the distance from the enemy -*Sff 
• Barricade,* p 130, and ' Penetration.' 


SOS 


PEPILAPC. 


rsg.s. 



ibt other Unti of the work tre ta enfiJide, from the plain belmr 
or the heigbti ahore or adjacent, the beat applicalioa of (carertci matt be taide that 
circumitancei will permit.* 

Thuj far reUtea to the aimpleat eaae<~lhit of defilaJe e^ntt a ilogle height ; end 
With the tioipheitp, it often bappena that the complete praetf«lnicy duappcan. The 
problem becomra wore or Jea* dtiScolt ytbn Jl hu rfftwee to more heigbtt 
(a. $, /!{. 4) than one, more or leas onimuiiiBS a vrork aa aitU u eommsndiDg; it. 


r,g. 4 . 



Thoa, to prereot £*,«*, »r, from hems' takmt tarcrewe from a», t?ieiwr8dos(e,3,e) 
are as indtspensable as the trarerses along c« nr, to gire some protection from 
eaitlsde-t And in tig. h, where an old bndge bu to be secured at alS riaVs, at the 





boatl of a nllr^ of eh the twotlJet (a s) eanoot be lr|it free from It e caemf 
t leemi that noth ng remains to be done I at to double the woili bf the tno 
conformal le parados (a t) In add t on to suel traversri ai may )>e necesury It 
s true that neitl er of these pos ( ons are of eommoo oecurrmre ao I vrould be very 
ol ject onable were it p act cable to a o d tbcm I ut sue) instances a e w I n the 
I m ts of post b I Ij and lustra e the cate where complele defilale S out of the 



orriLAnn, 



MT»ealh« other tuei of the work are luhle to enCtidc either from <he pUio belmr 
or the heights ahoTO or a^seeat, the best apphcstioB of immerse* mnit be made that 
cireumilaoees will permit.* 

Thus far reUtes to the sitDptnt eaie^hat of defilade agaiDst a tiogle be ght ; anil 
with the vatplicity, it ofreu hippeni that the tompktt prattscahihty disappears The 
problem beconet more or }«3 difficolt when it has referenee to moce I eights 
(a a (g 4) thio oae, more or leu anrroafidiDg a work at veU as commindiog it 


Thus to prfiTCnt sr ire nr from he i»g lake* Ja rerene from ab the parados (« I e) 
are as SodispeosabSe as the travetses ahmg e* or to gi« wtae protectwa f«m 
enfilade T And in Bg 5 where an old bndge hu to be secured at all risks at the 


* Serml ■>{ these figtirr* are aenesihstcsntstwtd Inibssatsf spate to irretbesi la tree pro* 

pomon 

I Placed at c o K r IS rritli TC^erd to a and > oaealdebliten Ift rerene and two are enfiladedt 
but il would be stiU worre to tnra the lalteat* (oerarda C&e bills tor tbeo two i dti would be seen in 
Ttrtm and tbe test enfiladed. Heoer la and cases a.beesbauIdbepKseRt«d(<](beeBnnjrntbfr 
ttiaasasn;le I{ (be work be an «bl«ng afosgndasheuJd be tuned towards aind a rttberthan 
asbortooe as the defiiada becomes eaaMrtberebjr ttitb rrjsrd bewetet to such acsse as $ 
It matters bttle whether the work preseats tbeboBt «l«4 or the aaUeoti to a AVhat would be 
an adraota^ under other eiKumstanees anbarw^auel) mftontaen is here rendered almost nominal 
bjr the d reel fire from a and that in rerersefroa ■ 






mouth of a Ttllcj', of «bich the t«ro iidei (a, b) canoot be kept free from the eQemjr, 
—It teems that nolhiog remains to be done but to double tbe works by the two 
conformable parados (e, 1), in addition to such traverses as may be necessary It 
IS true that ocillier of these positions are of common occurrence, luil would be very 
objectionable were it practicable to avoid tbem , but such Instances are within tbe 
limits of possibility, and illustrate the case where complete defilade is out of tbe 
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CAerffti and FffKti pradkctd m Mammy or Sriel-taori * 
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TVBLE II 


DemoUlim nf fl/i* tff ButUingt ly Blailmg * 


LLR isof coune««i llncVness of wall, m feet 

The borer and jumt>er will atwajs male a bole of rather greater diameter than ita 
own width take great care therefore aa to the true diameter obtained 
M ork always at an angle of -tS* downwards to LLR which will bring yon to 
the centre of the wall Calculate how nuch more of the istnc hole i of the proposed 
charge will £11 and bore to much deeper 

In the following D » diameter of the hole in loches 
T o thickness of the wall lo feet 


MTiea D 


T (the best proportion, if circumstanees admit), charge In As 


LLR* 

3 


at 2 lined inteirals Depth of hole should be 1) LLR. 

Mhen D » {T, charge in As « { LLR* at 2 hoed interrals Depth of hole 
should belJLLR. 

AVhen D «• ^T, charge in As *> i LLR* at 2 lined interrals Depth of hole 
ahould be 2^ LLR. Dore the holes, alttmaftly, from contrary tides, or else 
at once bore 2 from opposite aides meeting as a V, or even crossing a Lttic 
below, somewhat like an X In each hole put ^ LLR*, or total charge 
»• i LLR* at 2 hoed interrals 

V lien D « i T, proceed with the ume charge as when D » ) T, bnt tee that the 
holes from the opposite tides forming en X, intersect each other well 

In working with ttnaller borers than this instead of the V or X, bore 2 holes ehtt 
to and parallel to each other if needful, they can be thrown into one 

M here economy of powder it an obyect, break the lower part of the wall Into piers, 
and place the charges in them 


TABLE III 


TahU of Cyhndnrat JMe$end Charyn 


1 ) aindrr 

FovArria 1 
UKb of bok 

Ikplh ofliole 
toconUB 1 Ib 
powder 

inrbes 

oosm 

inchet 

1 

0 419 

38 197 

1> 

0 9t2 

1C 976 

2 

1 GIG 

9 519 

21 

2 CIS 

6 112 

3 

3 77 

4-21I 

3| 

MSI 

3118 

4 

G;02 

2 387 

*i 

6 482 

1 880 

S 

10 472 

1 523 

5| 

12 671 

1-203 

G 

1&-0S 

lOGl 


CiMu Lwvt..Cea«ni StfCbulct Tnct ra Vian lr~ 
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TAHLE IV. 

Tulle qf Sjiueet uecu^M iy etrtam CAatyei qf G«Kpi}v<!rr 


1 ^paee 

Ciirje 

Spiee 

tiwnp 

Spsce 

ChsfK* 

[1;=: 

1 cwm ^ 

RM 


tide el 







m>« ill 

OuBMuder 

eatisla 

rtunpmrjer 



pi5l 

in S« 

inrlic* 

is Rt 

iiKbe* 

is B* 

>ncl«» 

tn 

■ 

0 033 

19 

22'4 63 

37 

1688 13 

55 

65i583 


0 20 

20 

200 00 

38 

1829 06 

56 

5853 80 


0 9Q 

21 

3Q8 70 

39 

1977 30 

57 

0173 10 


2 13 

2i 

35193 

49 

2133 33 

59 

6503 73 


4 Ifi 

23 

405 56 

41 

2297 36 

59 

68(5 96 


7 20 

21 

400 80 

49 

2169 60 

60 

7200 00 


11 (3 

23 

520 83 

43 

2630 23 

61 

;6CC-03 


17 00 

20 

585 fC 

4f 

2839 #6 

62 

79(/-26 


2130 

27 

050 10 

45 

3037 50 

63 

933(90 

H| 

33 33 

28 

73173 

46 

32i(53 

C( 

0733 13 

B 

41 31; 

29 

81296 

4J 

316076 

65 

9151 16 

B 

W CO 

30 

900 00 

19 

3696 40 

C6 

0583 20 

B ' 

73 25 

31 

99303 

49 

3W1 63 

67 

10025 43 

B 1 

01 40 

32 

1092 26 

50 

4166 66 

68 

10(81 06 

B 

IldSO 

33 

1197 90 

51 

1(21 70 

69 

10950 30 

B 

13C33 

3/ 

MI013 

52 

4696-03 

70 

1/433 33 / 

:B 

1C3 70 

.35 

1429 IC 

53 

(302 50 

71 

1193030 1 


19(40 

30 i 

1555 20 

51 

5948 80 

72 1 

12441 60 j 


" In rejpect la ihe comparalire of guoporrOer upon maKnty and mmman 
earth, rc u amficteatlj- obriaur that there are lomc particuljr* jn which there can be 
no posithte analog between (he («ro euIiKance* , (u for instince. no modidcation of 
common earth whatever can tie compared with (he walU of a lofti huildiog: Dut, in 
(hose cases in which some an3{r>f}r does etfst, as, for esampte, in companng the 
ctTcets of gunpowder behind (he hack of a resetment with ili effects when acting 
below the surftce of any ftiaas of common earth cajiabtc of retaining its form per*, 
asnentiy without being reiclictl, our npenroents at Ibis plate do not aatbonae us 
to say that more pan der is rc<}u>rcd to produce b hkc effect upon masonry than upon 
earth j nuf does it appear from our ctpeniuents that more powder is Twinircd 1o pro- 
dacea aiimlar effect upon very stiff compact tod than epou looser earth Xieur - 
Ceiierof 5ir C. f^us/ryV Tioe/ on Jf»»r» 1827. 


TABLE V. 

The Table of Charges used by the Rcnch for deroohlion m masonry is berewiih 
inserted, more particularly as ic appears to hacC been based upon the rwuli of espe 
rimcbts made f«ir that purpose, and which were /bund very accurate wbcneicr tried. 


i Qo»nn»f efpwderftrr } 


Deteripilon of 101*0017 


New, Of old, tojsonry built or become damp 


}| ■=> 


to 1C 
18 to 19 


KjJograiufflw t 
70J1O847 


excellent 

Old masonty, sam" description 
Renoao masonry, or enmity aol d 


27 

30 

3 u 


U 30 
35 P£) 
18 M 


* A to te w 6 fl i-ya in Fnitl •h Biesiuw 
t tmewwafi. J on in FogluhineMure 

Tlw «<ibic toise = 9 «S I euliie yard* t and the itoaUe metrt cnie i« Aoo; 
t fVtnei » » I OS tt »»emiu( o« / N'* gr»«iDe 


19} cubic Jlii% Fngl sh 
• 3!oOIl$ tnuiaffit 
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The preceding charges will he foand rather greater than those given b; Landmann 
mills ‘ Treatise on Mines,' calculated upon the data supplied by French authors it wilt 
therefore he safer and best to use charges calculated according to Lieut -General 
Sir C Fasley’s Table , but as it is always inteiestiog to know what has actually been 
performed, a few examples are given. 

1. At Tunn the face of a bastion was blown op by gunpowder. 

The height of the revetment was 32 feet, the length of the face was 318 feet, the 
supposed thickness of the wall at the level of the bottom of the ditch was 7 feet 
C inches, the counterforts were 3 feet thi^ and unequally placed, no notice was 
taken of them in determining the position of the cliarges • upon piercing the wall it 
was found to he only 7 feet thiek, the masonry was found to be of the best qnahty 
the charges were 07 tbs , which was rather more than the quantity ought to have been, 
if calculated at or nearly f L L R* the demohtion was perfect ; all the charges 
were tired simultaneously. 


Fig 1, — Pace of a Qastion at Tunn. 



The revetment was IG feet thick at the level where (he charges were placed , but 
as It was desired to have the Ime of least resistance only 12 feet tonirds the ditch, 
and to have it much greater In every other direction, the first charge was placed at 1 4 
feet from the salient angle, the second 2t feet from the first, and the same distance 
was observed with respect to the others os far as tbe onllon A gallery wu dnven 
in from the face of tbe w all for each rbarge, and when at tbe proper distance, the 
charge was placed on the sight hand ante of the eod of each by this mode the cra- 
ters would lie tangents to each other The charges were 20 tbs for each loise enV, 
and being fired simuUaneouslv, tbe sevetment and counterfort fell down in large 
blocks the demolition in both cases being proved equally certain, tbe mode to be 
adopted depcoJs upon tbe time, or men at commaod. 


Fie 2 —Face of a Dastmn at ^lets. 
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It) JJih la)l rtST)!'!#', » 5 i<re ttie fCTf*mfnl 1 C tni iVci, Ihi? f? wfrs ent 
j htfil Itrliln'llhe r»lf, tfwov^, Ij ifn* rrl*l)*e umlfnmj ofih 

ciftfi an I wiwnrj, the line of l»»it mhu w »tinf I bare l-*+n Jn Ibe tljwf»jn cl th 
ferrri ei'nj’artn l>r»ti!r». rtjief ie«« 1 ai ihewo Jha! it It co’y jiec«M»ty t 

/i)*ec Ibe charge as |fili of the (blcliftef* of tie will ffom Ibe farej t/at It |o wy, 
little Itfbtml the centre of Beatll*, In order lo throw down iJie rntire pi*«i, The ecu 
ftomy of limn and trjwder (fj tMramngewmt ilotiJ I crecr !>»>(<»( t jhl oft the Jn! 
«j be infMurti} from tlie ettetlor t»n of ll e walL 

In »ome cjtci, where a ipiJlrry ruB* aJnnjc tlie Ijci pf the wi'), a cfU’aVr fir tJu 
l^mdcr li made In ibe thScKtim of the wall. wl icb U fil’td with cne btlf (n'>re that 
the moil chirje. in I the wall aeeurei} a?a m» the oppm te tl'e of the pi>erf, th* 
Intemiedute ipaeei between |l t charjea Iwjoj left empty : tt < two e atrrcD’iet of ihi 
gallery only burnt lamped tot » dittuee e*i uJ to at lent one and a half tis-ei lh« 
line of leui reaiitince 


nj 3 . 



At Milan, In order to render the draelil»i>n BJOre rompleto by tbrowing * 
greater ijuanirty of earth than would be tV fa« with the uinple demeblion ® * * 
fcrctraent, the following plan waa adopird the wall at fli base waa ee t ic , 
counterforta C feet, 19 fret from centre to eeotre, the ehaTjei to dwtroy tUe ^ 
were placed In the wotre of the counterforts, and the other charge* «e« “ 

the earth behind the wall, at the d)»ta»re f«« the charge* In ‘3' 
feet for the ihe of feast resMtancei the charge* fn the 

.c«.nl.ns 1. Ite of .h. .na ,,, l.M. mrt« 

rather tnore than half of the entire ebarge. c . , afeerih w be thrown 

eta. (S..T.W.V> 

than the price of the fiowdrr 


Towiras 

in the demchtmn of tower* «me ^ 
awMoipUshed with auccess 23 feit above the divided the 

im, ..a it! .««!»< ftrt! » ‘ 


.tbuitf lOJcubw J^d* Enshrli 
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fnwn tSp pwiW to i>i«* r«t»i U ihrwjcli a Iw’i'l oV After l^e Mploimn, Ihr y*nl of 
the raMle »»* fllnl »ifti the rnint, lay of the rfigbhonnng hnil Imgr iK’ing 

In the rlijl Irtt dffrre InjorciL 

n; 4 — noond Toirer at Ormra 


OL 

A t^^aare tower, 73 feet high, 13 fret iotenor »i>te. tml of winch the wtllt were 11 
feet thicV, Hood itolated la Tort SuPierre at \eronat tint lower wu dindcd into 
four e<)ual parti, or floon, by four archei, the opper one aopported the roof Four 
boxet, each containing 400 Rii of powder, were placed at the four angici of the 
gronnd floor, which wu carefully flUol with eailb. wood, and atone t the fuze at the 
point of junction from the four charge* wa* earned through the doorway, which was 
tery fimly h'ocled op the tower fell In Urge blocht, and oo fragment* were thrown 
lierond the tmall circle In which the rum* were contained, and which would scarcely 
hare l>cen large enough, had the (ower fallen down of Hi own accord, without any 
explosire power hating l>een employed. 

Tig 3 —Square Tower in Fort St Fierre, % erona 

Q' 

The masonry of this tower wa* of the heat descnption for 15 feet from the gronnd, 
the wall* were of cut stone, and for this reason it wa* thought necessary to calculate 
the charges at the rate of 35 tba the double toise* cube, and to consider the charges 




About 771 cubic yards roylub 
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as isolated not^i ithstanding the apheces tUs esplosioa ’rcould crow each othei it 
was supposed that the tower would not hare been thrown down i£ the fonnnla /or 
conjunct charges had been adopted «g none of Ihe malensls were thrown out, and 
as the tower (eU Jn large blocks of 6^ 9, wd 12 feet of a ude it mutt he concluded 
that the charges were not loo great thu prove* that in filing the quantity of pow- 
der, attention must he paid rot only to the ^nabtr of the masonry, but stUl more to 
the height of the w^ls when they arc \ety thick, and «ceed 30 or 40 feet \\’ben 
towers are joined to the cnccmle of a place, the adjoiomg masonry should be mined, 
as well as the tower if not, there « a mk of only cracking the outside, while the 
inner part remasaa umnjuitd 

The following account of the dettnictioo of B tower at Verona u inierMtiog, as 
shewing a successful mode of procedure when there are building* situated very near 
to the tower to bt destroyed The tower wa* TSfeet high on the side next the town 
budt on the side of a steep faiU , its base was 40 or 50 feet above the roofs of the 
nearest houses, which were not more than 40 yards distant, the ground rising sud 
denty towards the fort , the face a, opposite to that facing the tcwB,Ti» only 40 feet 
high From the fear of iDjunng the houses, it was determined to destroy part of the 
tower without throwing down the entire building a gallery was msdebyahttledoor, 
which was in face w if tbere had not been a doorway, the entrance to the gallery 
mast hare heen made through the wall , a chamber was made us the dtsgonal of 
the angle o, and a seeoad at two thirds of the same face an, which was, as well as 
the other facet, SI feet of » aide, outside measurement , the thickness of the walls 
was 7 feet C inches It was considered auScient to place 50 tbs of powder in eacit 
of the two chambers , the fuzes wer« joined so as to cause simultaneous esplosion it 
wu expected that by this anansnuent the entire face n n, and part of face a o 
would be completely destroyed and also a port of o c, leaving the remaining portion 
standing these eipectstioss were noore than realized, though no injurw ocnined to 
the houses. 

Big C —Second Square Tower at ^ erona 
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utlerijr <]cmolished b; the explosion U is to be regretted that dimensions cannot be 
giTCn 

In tome fesr instances, where no powder could be obtained, the ancient mode of 
mining was resorted to, and towers were thrown down hj cutting awaj the earth 
under the foundations, and supporting the btiilding on Mocks of wood, the interstices 
between them being filled with combustible matenMs well ignited when the blocks 
were consumed the building fell, for want of support This method Las been also 
practised for the demolition of reretmenta 

The following account of an explosiun wliicb took place at the Fort of St Fehx at 
^ erona, to destro}' simultaneously two adjoining towers, and other adjacent buildings, 
cannot fail to be interesting to an Engineer 
The extraordinary cficcts of this exilosion wonld alone be lutTicient to warrant the 
mention of it, eren if it were not necessary to apeak of the additional charges that 
are sometimes employed to increase the siolence of the commotion, and to destroy at 
one blow groups of objects that want of time pteTcnti from being destroyed 
separately 

One of these two towers was at least 85 feet in height , it wu square , its intennr 
iidewas IG feet, and the walls 12 feet thick at its left, as leen from the ontiule, 
there was another tower, which acrrecl as an entrance gate, not quite to high, but with 
walls aa thick as the lint In front of these two towers, at about 39 feet, there wu 
a tort of counterscarp, not revetted, in height 20 feet , and in the ditch formed by it, 
and exactly facing it at 6 feet from the great tower, was a square powder magazine 
(h), of which the interior tide wu 12 feet, and the walls C feet in thickness to the 
left of the tower gate and to the right of the great tower, were two walls, not backetl 
with earth , to the last of which was joined a Urge building (n) that had lened 
u a lodging for the Commandant of the Fort 

Fig 7 —Tower, Ac at Fort St Felix, k erona. 
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nrsfouTiON of tv'onKn iwiLotsa^i. 


Ai (he tSfitnirtlon of tli«e msHft lit 1,/ ht rr'jfurtd more time linn nnU be 
tlloweiJ h wm pfopoiftl to 0 Trt(h«>« (!«> mhole by s linjfe mJne 
TliC gTMi lowcf hiHng one room rtefwf of which wm on « lerd wlih (he threh 
■n<l Ihe («), h wa* maf(c<lto pJatc ihc eha^ there, «}ni.Je^ In 

four ho«t of equal ibf. pJaceJ «( the four aijg»r«,aml to make ibe total quanrity 
<!»e limea the neeeaiJT' cliar^ to oeertbrow onl^ the yreat tower Jfi u 
aJrcatJf itaietl, were 12 feet (htek, »m) the quaht; of the tna>onry reqnireil 39tf,t of 
powilef for each tloulte melte tuln? (See Table \ ) Tlim each box, with rcrirtnct 
to the tower alone, wouhl hate reqolrrt t hot which, « 5, fitea the InlenflccJ 
charyefor each eoraer, or 2<WP>*.» t»r the whole 4 * ZfCS IIOCO Ri Circam- 
itanew, howcTcr, eauieif It to be whcrd toSTfClta., that la to M/, to woiethlng 
len than four limea (he iimple eharyeof S&Stte k 4 ■> 2213 Ihi 
Tlicae four hotea hatlny been ptace<l at the four evrsen of the room, it wm /iJIrd 
with earth, atooea, anti wood, the door aod emhraiore were Krouyiy Wncadet}, and 
the whole was then fired 

The mult of tiui eiplotion wai that the two towen were puirtmtd, the {>owder 
magaziee emhetl, ts It the charge bad beva placed withia /(. the wall of the 
enefoaure (o (be left wat thrown down to the extent of ISO feett and that to the 
right, 53 feet In Irayth, wax entwelp raxed, and alio (he hmidjny ( b)i other 
buihhoyi (c) that were bomb proof, and diitant from the centre of the freat tower 
from 45 to C5 fret, were deitro;nl or ahakcfi in icth a manner aa to render tbcoi 
perfectly ujclett lliU explwlon (which may lead to reflection and naeful odcnlatioti 
00 OTCCcbarged minei applied to demoli(ion3 w« acrompanifil by no teodenc One 
ainglc fiae flew out by the d<)or«ay of (be tower which was charged, and the 
taploxioii eamcil some rubhiih to (he dutanee of IflO feet 
The deitructioa of a place coniiits not onle in ocerthrowiBg the fortiflcatiofli, hot 
alto JO deitronny (he Intenor military eitabluboientt, such as powder loayazjDe*, 
eixtemt, ancntli, Ac we iball tiierefoK gice an account of the oaaoer of dntroyiag 
(hem 

Fort Conception, on the road from Atroeufa to Cimhul nodngo, was sncceitfully 
destroyed by gunpowder by Captain DoigojBe,*in the jear 1510, after the capture 
of the Utter place liy the French anny under kfarxhal Jliwna. 

Fort Conception la of a aquarc figure with (no adranecd works, one of a loxengc 
ahape, and (be other (hat of a tnapcziuuii (be bastions were full, the curtamx tase> 
mated, and a iraall cucuUte In each flank It was proposed to sink a il aft on the 
bseoftJjc C3p)ta), nearJv to the Icrcloftbe boltoor nfllie ditch,Bnd agaPerr earned 
from the hottom of the shaft near to the escarp wall of each face, with a return for 
tno chambers This Birangerocrtt was necessarily altered, from the difficulty of 
carrying it into esccotion , it was therefore deculed to take adrafttage of the case- 
mate# in the flauhs which were about li feet cube the xnTelins were also case- 
mated, and 57Cfl Jbs of powder la barrels were lodged in each, a few portions of 
UtO tbs , that is, one in each face and flank 
The detached works were full of casemates, a charge of 3*14(1 fbs was lodgcilin 
one of the angles of the gorge, and the other adcanced fort, which bad two rircoUr 
casemates in the shoulders of the work was loaded with 2800 fts of powder the 
ntincs, when fired, c’lploded with foil effect good breaches Were formed in the faces 
of the bastions, and small ones in the flanks of the ttrehns nothing remained 
standing but a small part of the Mhenl angle (be loxenge-shapeil outwork was as if 
eut in too parts diigonajly ; the Jialf to whicli the jKiwdcr was lodged was eodrely 


Now Um CeneraJSirJ F IJo»5«yBe, K.C B ln»r«ctor Ccner«l r««ifit»t > 
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Mown donn, and of the other work the front face and great part of the flanks ucrc 
totallT dcstrojed 


UAOAZINES 

AMieQ time will permit, a powder magattne u destroyed bf a senes of imnet, 
placed in the centre of the thickness of Its piers and of its gsbie these nines are 
then charged, according to their line of least resistance, and with regard to the 
quality of the masonry, they are then brought to act together, and the fall of the 
Tertical walls necessanly inTolres that of the arch 

Mlien there u no time to spare, the following process is employed, which requires 
no preliminary work 

The powder is placed in a heap, on the floor of the magazine; the doors and 
windows are fastened, and it ii then fired by means of a hose which retches from 
the powder to the outside of the building As to the quantity of powder that should 
be placed in the heap, knowing the interior length and breadth of a magazine, and 
the thickness of its piers, a reretment imagined of the same thickness, and the same 
quality of masonry as the piers, and of equal length with the intenor line of (he 
piers and gables, — find out the number of isolated mines that it would be necessary 
to place behind this ‘reretmenl* to throw it down, and what quantity of powder 
srould form the united charges of all these mines this quaotity of powder, with the 
addition of half as much again, igniting in the lotenor of the magazine, will destroy 
It, without canying the rubbish tea paces beyond it 

It u sot necessary, when determimog (be strength of the charge, to take into 
consideration the height of the powder magazine, because the mines being generally 
u low down as they can be coni enicntly placed, the line of least resutance refers to 
the thickness of the well rather than to the height , and the nun of the upper part 
of a magazine is loiolTed in that of (he lower portion 

^Vhen the length of a magazine is greater than its breadth, it would be well to 
diTide the powder that is placed on the floor la two or three equal Leaps, and 
should the magazine in question have bteral passages, as is sometimes the case, a 
portion of the charge should be distributed in those passages care should also be 
taken that these heaps may all Ignite at the same instant 

BOIIDIVCS 

llanug cited numerous examples shewing the mode by which magazines may be 
destroyed, and which may be classed under the bead of ftttel* demoLtioo, we shall 
gire some extracts from the Journal of (be memorable Siege of Saragossa in 1808, 
when the French General, in consequence of the little progress he had made by an 
open attack against the large conTcnts and buildings, resolred to proceed by a 
corered attack, that is, by mining, which benceforward was the principal operation 
throughout the siege, the artillery being employed as an auxiliary It is to be 
regretted that more details are not gisen, as to the thickness of the walls, and the 
rule by which the charges were catcnlated, (he Engineer, bowerer, will readily 
perceiTC of how great importance it was towards (he reduction of the place (bat the 
explosions should merely produce a limited result, — that was, m general to form a 
practicable breach in the face of the building, by which a column or body of troops 
could enter without losing the benefit aflurded by the remaining walls to corer tlieir 
approaches or communications. 

"We took possession with great diflicnlty of the block of houses contiguons to 


la rantniLauartKiD ocUj to riolent aad bast; deiaulitioa S«t article PeUrJ * 
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PPMOMTIOV OV nOBKIt AXn ilClLClNriS, 

{>»«» rflgt»c5i. The Stpper, tcwi (he tm»l\ rtrwt V> the er it. tni 

were t ite to get Into a room on the ^rnand Soorof a hnme opponte to itj honotf, 
the raemf hel.J 4e{en»tlne^Y the «rr«’' »“’riri. »b<{ the ether part* 

<4 \t.e timtamg i lo tl.at not l^rmy able to itUt him pot of «. li nti th>w» pp. The 
tiiincft ptifYc) 200 tit. In the raom «hkh they oecnpiet). (ad let Cre to It j the hoose 
«»» Ihrowft down, (»ii by the tonitersktloa pndaceil hj the rspIoiSoa we eVt*je<d 
foMmloa of i)te »h»)e Work of hoatet, 

“TowanU SinU rogtirU »e blew ftp MtenA boB«e»| (he «pl«»5oni i great 
iit«nl<er pf Spanlinl* were Imrtnt In the mint. KotwiihitiRditif, the jbjcm iLd Rot 
pfOilnce upon ijie t»ind» of ihe ««ny lo great aa effect as «e eipectctj ; these rnthu* 
rriolrnl to bwiy tbeoiseJm |a the niai of iheif home*, did so# penstl 
tWmteJffs to fnghtened by one Crlng of the icirrt t they did eot abaadan the 
buiMitigs, tom sod cracked hg the eiplaiioiu | and the hnsksmoftheif tre birtdettd 
«i Itam estahhshiBg oortelfei withia them- 

•• nspcrlenee taaght os that boom rstl/tly thrown down hf the tames were oAea 
an obstscle to oor pregms. (Inee the ndas of thrta no loi^tr affimled eoter to 
proceed with the attack ef Ihn nclghbonrlag bonir* j we coolJ 60 loajir crots lh«e 
rums whhoot fatlejte trouble sad danger. The OCrcn ct Eopattn caJcidaled the 
ehargn of the mien Id i^ch a tnaoner as to form a breach wltboat thrmrseg down 
the houseat (heBiIanwtrepanlcnlsrljssedforbttaeldzig the cooTcata and the great 
t/uildmge, which hrmtd a leriet ofdtadcia fn the taterfor of the city. 

“ Ingeaera), when the SpanUrda had beea forced to lU&don (heirhoaaet.thqract 
them on fire, ao that the conSagratlon night become a birrter between then tod na, 
whilst they coald estabtuh roeans of defence at a little further distance The <vs:> 
buaiion of ihe hoasea at Saragosaa, io the eesstnction cf wlucb there is very little 
wood, la rery stow tod tbfllcul t, and does net eotmovnleate lo the ad^omlog bDildiBgt * 
we were obliged to ewdeatoor to extiognlsb these dm under a shower of hand, 
grenadcf, cr to welt ceeeral day* oBtd (be bonaca woe rnltrely crotaaed, before 
twins able to adtance. 

“^^e took sercrel blocks of hooies In front of SbAnguilia, by opemagthe walls, 
either by blasting, by the mice, or by sap. 

** hen the enemy’s miner appeared desiroos of annoTiog the work*, our rainera 
hastened lolosd the chambet with IhOOlha. of powder each, and fired them; that 
against St Trano* fonned a breach which w»a acarwly prsciicsble. The two mines 
against the hiupilaJ produced ere/y effect Hist could be dralrtd. and we posaesied 
ourseltea of two thiri of this budding, wluck from ibe first fiooc was an entire tnsii 
of rwins. 

" At the centre aiiaek, oar mlnen had entered ihe cellars of the hospital to cn»» 
the Santa Eogracia atrert by three gaReo’ea, but they were obliged to abandoa them 
In eon»c<iuerce of the esploaions of the hand grenades extinguishing Jhe woikmea’s 
lamps. 

“In the ecllart of the hospital a s&inn was loaded with 5000 It*, of powder j firs 
was commuricaicd to it, afler hasiBg drawn s great number of Spamatds within the 
»phere of action . the explosion was temdc, and threw down « part of the building 

“Two JBJBCS to make » breach ms the UoiaersitT were loaded with SOOfts. each, 
but did pot produce the desired effect 

“ Jt was Intended to open by a turns one of the booses near the Cwso, but too mneh 
powder haring heen used, the bouse was enbrel/ destroyed, so that no corer could 
be obtBioed to reach the adjoining botiss 

•• A towee without *ny tiutlet prevented Irwn penetrstios to the ^ 

Mock of houses & passage was opened bfWMtf*^»a»d lo ibire the Spaniards outo 
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Oi« roomi ocforirft foMed Into thtm t the ciploilon of one 

these shell* cs<i>e<I *11 the trche* to fall down to the cellar 
“Tie mmm made two chamiKn under tie Unirertl}', end loaded them with 
I^OOhi of powder tnt^ t the tiplcnionn tomed two lat^ brtnehes 
*' A breach wt* made in Trinity chsrch I17 Uailln^ 

“At the centre attack, the nlnrrt Srt.! • chamber charged *tth ICOOIti of pow. 
der placed nnder the great honae with tomit t the half of the front was thrown down 
sntb a frightful craih, and buried f Spaniards under (he coins.” 

In 1924, after the great fire at Edinburgh LleotenUit Head, Hojal Engineen.Ohe 
present Sir Francis Dond Head, liart,) performed a very succesiful operation in 
bringing down tome very high walU by the ctTccts of gunponder he atates that he 
bored fire boles in a line parallel with tbe base of the building and at a height 
Coneement for the men to work t that the Jumper was driven slanting into the 
wall, and penetrated one inch farther than the centre of the wall, w Inch n as three 
feet thick, In order (bat tbe powder ihould blow oot both aides of it 1 in erery 
instance the powder was imbedded in a atone, and not in mortar In the (ire holes 
there were 4} lbs. of powder, but as only holes Nos 1 and 2 esploded, the others 
haring been smothered, the elTcet was produced by only |ihl of that quantity To 
insnre (he direction in which the walls were to fall, the nuoi were first braced and 
bound together by chains, ropes, Ac. A detailed acconot was published at (he 
Eilabluhment at Chatham In 192fi 


ciSTxass 

^Vhat hu been uid respecting powder mtgaunei applies equally to all bomb proof 
arebed buildings a cistern (hut arched can be destroyed either by mines or heaps of 
powder, although it may be filled sntli water at the moment that its destnictioa is 
totended- Is (he latter case, a raft is placed on the water In the middle of the area of 
the cutera, which It eapatile of iup|>or1inf. without being submerged, a hot contain 
lag tbe powder required for tbe proposed operation , and by means of troughs leading 
(rom (be bos, H is fistd ao as not to be derisgtd by tbe combustion of tbe hose that 
they contain, and by which the fire is earned to the powder a rost cistern was 
destroyed in this manner at Ebrenbreitstein 

Cisterns being generally lanL m (be ground for a portion of their height, in 
operating as shore described, the arch only may be destroyed t but to render tbe de 
itruction more complete, when tune will permit, charges are placed under the pier 
most accessible (he destruction of this pier bneg* down tbe arch, and consequently 
renders the cisteni useless until rebuilt 

There is also another plan which may be adopted if tune wilt permit for its execu- 
tion , which IS, to sink a shift and drise a gallery under the lioltora , which, being 
charged with sufficient powder to embrace the entire area withiu the circumference of 
the crater after the explosion, tbe destruction will be complete 

^Vitbout regard to the tune which the Enguiecr can command, it may be obserred 
that the first method, of placing the powder in a heap, is best when tbe cisterns are 
cut out of rocks , and the last two when (he opnght walls or piers rest against tbe 
earth 

alls may be destroyed by bonng holes m them at the four comers just abore the 
water stan ling in them I charging the whole with ]0orl2K>8 of powder, and firing 
them simultaneously if necessary, reconrse may be bad to a second operation of the 
same nature 

Another mode is to suspend a box or barrel containing 200 tbs of powder, just 
abore the water the exjlosion will generatly jeore elfcctiTe 
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v'iis 

A* » U ttry ♦liriniJt Jo il^troy j j,«t ofK<\. Jlif ?-^t Jhmf Jo ih 

h lo Cll U *mh tni(crii>< »n<l raMtih n( $Mf dnrriptUn lhat tn»^ $t kanil 

AnfnuJt, Ii-Mf-ital*. I irntrki^ln tWt. t*ny mihtary I oH Jiny ~jDat ]* dnlro^n) 
«l?o tUffc h timf{ toil H li R^etmor lo fcOftotnlte fowdcr hy Jhe /ollawiny 
jnoijf} 

Rouott rII Ilf wooil irorV, lOfli Rt Avsn «n«I wlmlooij *ft«f which, cft «iri/ *« 
much of Jhf foufxlatlo/n »i may I* »afr, IfatJog >i f«h of Jhe fwr anyln of Ihe 
bti M>n« ■ niliioin Ri {>n>a<l ti (h« wtlf 0 (hlctt If chir^t «re tMlgri! In thcso 
colurani Ihe rr»oJl rannot wtlJ be iloublfuL 

XWn there U not lltwe to jwrfarm the4fiaTe«rmtba,r!iee Afiuantitf of poJt»Ier 
in the eeJIif (or on the pronnrf floor, Jf there U no n]hi) ff it b liiffienlt to lieler. 
mine the ^luntilj of {»)nJ^r for the effect «)nlrc«l |'Uc« t chRr3t in one of Iheroomt 
on the ^oand floor «t one en I of the bolhhnf { ece the effect jiroJnecd hy llic etj Jo- 
»5on. »nil thto iltltnnlat whether it will be BectHtrjr to Increwe or dimmuh the 
chnrgc : In tl It mode of ofCMlIny the cciJinjt ihouJd not be d/iturbed, *nJ tU the 
doon >0(1 nlndowi on the fronnd floor trmlj »hijt jod »ff«rfdl 
At nushinr, la 1909, t flne brick balMia^ {n the doehrird, four Morin bigh, with 
> itrani; ffoti Will io the ccotro in the ilirrction of its ]en|th, wu ordered lo be 
ilejtrojed efurjwofJOf&t nen pUetd ia tacb of tie fotir anglet >i wrii » «j the 
Junction of the rvAt will } the chir^ were not flred KBiuhtocoutly t the effect war 
to bring down ft eonsider«l te (wrtloa of etch face of the luiJdmg. but the chirgn at 
the juaetion of the crott well were boI (otRcieDli’y grett to iffcct the auptnnevmlmt 
weight, ftt the charge htewawif the loading which had been j>laetdcutiide, hot with- 
out injuring the wafli the loading in each cate being the aane 

BBtBCM- 

Tlie dettraction of bridgn at a mHilaty otwntion is geeenUy re<)turfd to b« 
undertaken under peculiar ctreumttances , little time allowed for perfomnng the 
work, and few kaoili or meant to eiecute it It frequently happens whilst aa army 
IS licfore an enemy, and elosely pressed by him, that a bndge u required to be 
dcstrosed, to prercot Ids pursuing the rrtresting body, or to arrest his progreu, 
in order to gain lime for the novemeots of the army lo the retreat of the Rntish 
army from Burgos, upnirdi of twenty bridges were destroyed, with the eiceplion of 
two or three, which were only partiallvinyurcd from want of time, the destruction of 
the others was perfect in many cases the trom was not lighted until the enemy were 
acJaaJJy on the brilge, la others, as at C»b«o»». the enemy’s pjckels were two 
or three days at one end of the bndgej an O&wcof Engineers dinng that time 
waiting with a lighted slow match, prepared to fire the train the tnstant the enemy 
should atferopt lo posh on <o the bridge, al »ho same trrse cauliOBed not to be 
deceived bj false alarm of hts sdranw In many uwlances an Officer of Engineers 
was uneipectedly called upon for the duly of destroying a bridge, sent off at a 
tnoment’a nofiee 40 or SO miles, <a be foIlowcdbyaimfJefeercarrying tiro barrels of 
powder, without a miner, or tools, other than what could be collected in the 
RCighbouthood of the bnlge lo be deslrcqed, and with such assistance in mancal 
labour a* could be procured on the spot,orbyt2iea««5faflceofsome oftheDrsgoons 
forming bis escort The duly an Officer is thus called upon to perform m one of a 
most important nature, great interests are at ataVe, the manner in which it » 
executed may hate great effect oa the rsqR{ the fate of a campaign maj depend 
upon it 

The following details will point out the mode piwsucd in the destroclioti of bridges 
during the Peninsular war under the DoU of ReUiogton The bndges in gencrsl 
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On the Shannon, where seTCral oM bndges had to be remoTcd, consequent upon 
the improTements mahing in the navigabOB, it wai considered in excellent opportu 
ni»y of testing the accuracy of the data given by General Pasley, and more particu 
larly as these bndges being situated in the centre of towns, with dwelling bouses on 
each banV of the nrer, abutting upon the ends of (he bridge, large charges could not 
be used, without running the rislc ofinjuniig than the result appeared to prove that 
the quantity of powder calculated in ponnds of LLR* K } will be found just equal 
to the duty of blowing dowm the pier and the greater part of the two adjoining arches 
without dispentng the natenals. This, in some cases, would be objectionable, as the 
mass of stone, &e thus falling into the water way of the arch might, if the nver was 
not very deep, greatly facilitate the passage of troops, and certainly aid very much in 
the operation of repairing the bridge This would be an additional reason for using 
a much greater charge than the rule prescribes lo order that the materials may be 
dispened , and if the explosion does not lake place unt I an enemy is close upon the 
bndge, he will be Labte to lose a great number of men by the falling stones There 
IS also another reason which nay be urged for using large charges (he fracas and 
noise of the explosion, and falbng materials will have a great eflect upon soldiers 
who, if accustomed to silent demolitioB, would not hesitate to rush on, and attempt 
to disturb the tram, which might have been done on the bndges at Alhlone and Car* 
rick, where the demolition was silent but perfect, scarcely any report from the explo 
aion, and unattended by danger to any person who night bare been standing upon 
the bridge, just clear of tbe line of fracture of the arch. 

For details of (he dcmobtion of the bndges at Danagher and Booskey, see Ap 
peodia D. 

naiMan ox-tia 

The Petard (the ancient Dachioe or iiutrument for blowing down gates, or 
bamen, at the eotraoee to a fortress, causeway, or building ] has for many yean 
been id disuse In tbe Bntish Service, having been found too unwieldy an instrument 
for attacks by surprise, or even at any lime, under any orcumstancei a bag of 
powder bas been substituted, and it Is beheved on every occasion, where applied, with 
success 

liltny expenmental (rials have been made at the Royal Engineer Field Eitablish 
ment at Chatham ^nd also at Quebec In vo1 tl of (he Profeiiional Papers of (he 
Corps of Royal Engineers an aceouot u given of two expenments made at Quebec in 
the year 18(0 

The fint experiment was against the outside of a pair of sallyport gates i the gates 
were a inches thick, 2 Inch oak doubled, fasteued luside by an iron strap IB inches, 
2| inches by 1 inch and further were secured bv two ban of 1) inch round iron, 
fixed at one end by staples to posts in (he rear, tbe other end wax attached to (he 
gates near the centre The quaoiiiy of powder used was £0R>s^ sewu up in a leathern 
Lag; It was suspended to one of the gates oo the outside Bear the centre ■ the cfTect 
of the explosion was to destroy that I alf of the gate to which ilic bag was atlarbed , 
the other wu not so much injured tbe gstet were opened lufiicient to allow four or 
(tve men to pass in abreast. 

Tbe second experiment was attended with much tbe same success as the Cnti 
but it appean evident, as very Justly remarked by the Officer* who conducted the 
expenment, that a greater ehai^ ought to have been used by ]0 or IS Psh it being 
enJent that had the gales been equal in strength to the entrance gates of fortresses. 


• Ca|t.SABaat 
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51 IS most ptolial)le (hat nn aasauttiny colninn would bare fonud jt difficult to past 
through the opening 

It appears from these etpcnments that the piers of (he gates, although of green 
jDasoniy, were uninjured hv the erploshin, and that the effect of the powder was 
chieflj at the point of suspension heuee, from the details gircn, it may he presamed 
(hat if the gates had been mote strongly fastened, or If there had been Iron stays 
at the top and bottom rails, a mere hole woold hate been blown through the gate, 
uoless the chaige had been doahkd, la fact, (he gates were only partially blown 
open, though the Injury caused by the etploslon was sufficiently great to enable 
8 few meu to pass through, wluch is the principal object to be attaiDed this is more 
easily, quichly, and better effected by a bag of powder than by any other means 
at present in use The East India Company's Engineers hare had opportumlies 
of thus applving bags of powder. At Chninee, la 1839, a charge of 309 fts was 
used with success, dirided and placed In Iwelre sand bags, with a hose 72 feet Jong 
it 11 supposed (although the account docs not state it) that (he bags were merely 
laid down oa the ground at the foot of the gate, and tbere exploded * 

During the war la China, at the stonmog of Chin Leang fuo, IdOlts of pow. 
der, in bags, placed on the ground, blew a large two leaved gate off its hinges, 
and dung it, almost uninjured, several feet back into (he archway, tliough this 
last had been to a great measure ^ed up mth bags of gtam, &c , to obstruct the 
entnoce 


LOCKS AMP OATtS 

In the principal ntntime fortresses (here are generally large basins in which 
inCQ«f war remsin afloat, the water In them being reiuned by large gates, with n 
chamber for the ingress or egress of the vessels A desetiption of the opciationt of 
destTOMOg the chamber letweeti (he loeh gates at Fluihing is herewith given the 
result was ercrylhing that could be desired, the work was romjlelely destroyed, 
and the explosion effected its object qiiictty, and without the sbgbtnt injury to (he 
adjacent houses 

“ The length of each pier was 128 feet, the Ihickncss vsnrd from about 27 to nearly 
33 feet, and the height, above the floor of the entrance chamber, was 2C feet , the 
whole of solid bnck work, except a smalt arched channel or cafwrt, which ran 
longitu hnally through the upper part of each pier 
* The object being to render these pim unserviceable, with (he least poislhle Injury 
to the town of nushiitg. It was proposed w to place the charges (hat the foot of each 
wall should be blown Into the entrtnec or lock chamber, and that tl e upper part of 
the wall, instead of being throvm upwards by (he founediate effect after explosion, 
tlrouM fill as its consequence, or be so rent as to be incapable of partial repair, 

*• Tlie position fixed upon for Ibe ebarges wo Isro feet above the floor of the lock 
chamber, and with a line of least rvsistaoce towards the face of etch pier of 9 feet 
“ The explosion was to UVe place at low tide, when there would be 7 feel depth 
of water in the entrance chamber 

" Four mines were determined for each pier, to be eqoally diitributol and fired 
toother, the ebajge of each to he three barreli of gunpowder, or a?wt SlOfti 
“ K slxaft, 7 fe« square, was sunk fos each mine In the ground imaieJutetj at If e 


• W a«i ia« qiasfiir rf a 1 «Ju «( h«l.em* fc«"a to H>« of tha f»w» u ••• ihs 

la tb* tiselice «»pCTJ<oe»l». in* part? »Wl W pry*iJ*<» •ilk a Urjs fitoUt Of Uo a. tha 

c *nd waf «f •aTwCev aa 
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bacV of ihc pier*, tn t upon rracliing the rc<ia]fe<] depth In each, n gaiter; 4 fret 
C inches Iil'h, and 2 feet C inches sridc, sras drifcu through the hrick-work (o the 
position for the charge 

'‘The gencml average of work tccomphsheil b; the miners was about 1| inch length 
of gallery per hour. 

“ itavmg reached the length Intended for each gallery, a return waa made for the 
chamber, of which the following is a aectioas 

"The Imxcs to contain the ehargn were in the clear 19} k 19} x 22} Inches, 
made of 1 1 Inch deal, the bottom covered vrilli tarpaulin, and the cover made to fit 
eiactlv with leilges 

" The auget wu filed to, or rather housed into, the centre of the side of the box 
towards the gallerr 

'• A slight bridge was throww across the entrance ehamher, from pier to pier , the 
mines were connected together by the hose, and fired by a portfire equidistant from 
the centre of each charge, allowing 4 Inches for every right angled turn 

“The mines were exploded at low water, and the flood gales were opened the 
effect of each charge (excepting two on the eastern side, where the powder had 
become damp, and the explosion consequently only rent the pier,) was to blow out 
the bottom of the wall, and to destroy the adjoining part of the floor, which 
was of oak the bottom of the pier* being thus removed, the upper part almost 
immediately fell. 

“ So completely wu the desire that the town should not suffer fulfilled, that not 
even a square of glass was broken in the lock house, situated about 30 feet u rear 
of the westero pier, vrhiUt the effectual destruction of the piers tbemselret wu 
accomplished ’’ 

Ileferences upon any of the abore subjects may be made to the Professional Papers 
of (he P.oyal Engineen , Sir John Bu^yse's Paper on the Deslniclion of Bridges, 
pp 19S 197, Sir John Jones'a'Sieges,* Landmano, Pasley, Gompertz and Lebrun, 
hfouzi, Hoguiat, &c , ice. 

BOOUV 

In giving the following decisive expenmeot as to the facility of destroying booms 
vhen vnojipottd, it is right to refer to (he third paragraph of the article ‘ Boom,’ m 
which It is expressly stated that lliey must oever be left unobserved or unprotected 

‘‘Another interesling expenmeni took place yesterday off the Erctlhnt, Captain 
Chads, on the most speedy and efficacious mode nf destroying a boom which might 
impede the progress of boat squadrons to narrow rivers, as in the case of the recent 
attack on the pirates of Borneo by tbe squadron under Rear Admiral Sir Thomas 
Cochrane. 

“Tbe first expenmeot took place on Fkidaylaat, but was on a smaller scale than 
the present, consequently not so coonncing or successful in its results 

“On the present occasion two bocHif battle ships' lower masts* were taken from 
the old mast pond, and moored at a abort distance from the EscelUnt Six turns of 
small chain lashing secured the two span in the centre i tbe ends of the spars were 
secured by two half hitches of chain, and two parts of the chain cable ran along the 
spars and were secured in the same manner round the opposite extreme. Tbe spars 
being thus secured, as if at (he entrance of a nver or creek, to prevent intrusion tbe 
operations now commenced to dislodge them —A breaker, containing SC K>s of gun.. 


tyiacbe* imstbpotret. 
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il ij most prolaMe (hat on ajsauHing column would hare found it difficult to niui 
lliroujh Die opening' 

It appeara from tlicse expenmenta that the piers of the gates, although of green 
masonry, were onmjiireil ht the Mploslott, anil ih»l the effect of the poirder was 
cliicffr at the point of suspension* hence, from the details gisen, it may he presumed 
that If the gates had been more atrongTy fastened or If there had been iron lUys 
at the top and bottom rails, a mere hole would ha»e been blown through the gate, 
unless the charge had been donWcil, In fact, the gates were only partially Woirn 
open» though the fnjury caused by the explosion was lofScienfly great to ciuble 
a few men to pass through, which is the principal object to be attained this is more 
easily, quiclJy, and belter effecied bf a hag of powder than by any other means 
at present in use The East India Company's Engineers bare had opportunities 
of thus applying hags of powder At OhiKtoec, in )839, a charge of SOOfts. was 
used With success, dnided and placed in iwelre sand bags, with a hose 72 feet long 
It IS supposed (although the accoust does not state it) that the bags were merely 
laid down on (he ground at the foot of the gate, and there exploded * 

Dunng the war in China, at the storming of Chin leang foo, 160 lbs of po\r> 
der, in bags, placed on tlie ground, blew a large two-leaved gate off its hinges, 
and dung it, almost uninjured, seteral feet bach into the archway, thongh this 
last had been in a gnat measure £lled ap intb bags of grain, Ac, to obstruct the 
entrance. 


LOCKf ANO OKTit 

In the pruscipil mantirae fortresses there are generally large bxsiai in which 
men of war remain affost, the water in them being retained by large gates, with a 
chamber for the ingress or egress of the vessels A description of the operation t of 
destroying the chamber between (he foch gates at Hushing is herewith given the 
result was ererrtlung that could be desired, the worlc was completely destroyed, 
and the explosion effected its object quietly, and without the slightest jojuo' to the 
adjacent houses- 

“ The length of each pier was l28 feet, the tbiclness varied from about 27 to nearly 
33 feet, and the height, above the floor of the eotrance chamber, was 2C feet , the 
whole of solid brick work, except a small arched channel of enWert, which «n 
longitudinally through the upper part of each pier 

“ The object being to reader these piers unserviceable, with the least possible injury 
to the town of Hushing, it was proposed so to place the chaiges that the foot of each 
wail thoald. be blown into the entrance or lock chamber, and that the upper part of 
the wall instead of being thrown upwards by the inwnediate effect after explosion, 
should fall as its consequence, or be so vent w to be incapable of partial repair. 

“Tlie position fixed upon for the charges was two feet above the floor of the lock 
cfiamber, and with a line of least resistance towards the face of each pier of 9 feet 

“The explosion was to take place #t low tide, when there would be 7 feet depth 
of water in the entrance chamber 

“ Four tiunes were determined for each pier, to be equally distnbuled and fired 
together, the charge of each to be three barrels of gunpowder, or about S/trfts 

‘ A shaft, 7 feet square, was sunk for each romc in the ground immediately at the 


• WTivti the ijoAMity of fcnier aJmiU of it* bni>x a«n* » Ibe centre of tbe yvie* u wm Ibe 
ewe in tbe Quebec espeninenU the party ebeuM U |m>«de<l »it!i t Utgl rmhl oriwo, M tbe 
x-n*! e»» »niJ ,miete»l »»y ef m*pen4)«ix Ihep"**'* host — 

t At>riJ?e<l fiom Ifijor Ceoenl irentbane » Beport —Prof Mienal Psperv vol li 
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bad. of the piers, anrl upon rcacbmg the required depth m each, a gallery 4 feet 
G inches lush, and 2 feet 6 inches wide, was dnsen tlirough the brick work to the 
position for the ebarge 

The general average of n ork accomplished by the miners was about If inch length 
of gallery per hour 

“ Having reached the length intended for each gatttry, a return was made for the 
chamber, of which the following is a tection 

“The bores to contain the charges were in the clear 19} * lOJ x 22J inches, 
made of 1 i inch deal, the bottom coiered with tarpaulin, and the cover made to fit 
exactly with ledges 

“ The auget was fixed to, or rather housed into, the centre of the Bide of the box 
towards the gallery 

“ A slight bridge was thrown acioss the entrawce chamher, from pier to pier , the 
mines were connected together by the hose, and fired br a portfire equidistant from 
the centre of each charge, allow ing 4 inches for every right angled turn 

“The mines were exploded at low water, tod the flood gates were opened the 
effect of each charge (excepting two on the eastern side, where the powder had 
become damp, and the explosion consequently only rent the pier,) was to How out 
the bottom of the wall, and to destroy the adjoining part of the floor, which 
was of oak the bottom of the piers bciog thus remored, the upper part almost 
immediately fell. 

“ So completely was the desire (hat the town should sot sutTer fulfilled, that not 
even a square of glass was broken m the lock house, situated shout 30 feet m rear 
of the western pier, whilst the effectual detlniction of the piers themselTei was 
accomplished ” 

Itefertnces upon any of the ahoxe snbjecls may be made to the Professional Papers 
of the Royal Engineers , Sir John Dui^yne*t Paper on the Destruction of Bridges, 
pp 19C 197, Sir John Jones S' Sieges,' Landmann, Pasley, Oomperta and Lebrun, 
MouzJ, Hogmat, &e , &e 

DOOMS 

In giving the followiog decisive experiment as to (he facility of destroying booms 
trficn unoj'poseif it is right to refer to the third paragraph of the article ‘ Doom,’ in 
which it IS expressly stated that they most nexer be left unohserved or unprotected 
" Another interesting eipenment took place yesterday off the £icfllen(, Captain 
Chads, on the most speedy and eflicaaous mode of destroying a boom which might 
impede the progress of boat squadrons in narrow nren, as in the case of the recent 
attack on the pirates of Domeo by the squadron under Rear Admiral Sir Thomas 
Cochrane. 

"The first experiment took place on Riday last but was on a smaller scale than 
the present, consequently not so conxmetng or «uece«ful m its results 

“On the present oceuion two linemf battle ships’ lower masts* were taken from 
the old mast pond, and moored at n abort distance from the ExerlUnl Six turns of 
small chain fashing secured the two span in the centre the ends of the spars were 
secured hr two half hitches of chain, and two parts of the chain cable ran along the 
spars and were secured in the same manner round the opposite extreme. The spars 
lei. g thus secured, as if at the entrance of a nrer or creek, to prerent jntrui ou, the 
operations now commenced to dislodge tbem — A breaker, contaming5GP,s.ofgun. 


• Pismrtrr r iwbes im^h 04 fnt. 
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tnid<vii<}ih ot the bnjfge, id (bit lb< cb«fge (f<xtge({ fn one f«ce of the ihert, tnJ 
at tbe tottom} niJgbt he eiactlf m <be rentre of tfie j»Ier and nudirtj t (be tampmg 
eonij] ted of l)ie etcarafcd maieruU replaced Itickfurd i fate (tu uicd (a ignite (be 
diarge,* and one men »r*a tobl olTlo fire eocb ibaft the wbolc were lit at once by 
iignai “Tlie explo'loni trere nearly iiwidtareoui , (be entire bndge appeared to 
be ruled a fevr feet, and then fell m a confuted man of itonct, inch (be eaeepcion 
of a tmalf porttoa of two pien, irhicb remained tlandmg do itoaei were (brown (o 
any d«a(attce, and (be demobtioa niigbc be coniidered perfect The patent fuze 
anaiTcred adtzunbly, aa it baa {o all caaea where i( baa been employed on tbe 
ShcBaon, and at other placet where I bare had opportunities of dur; it.” 


JiMlity Sniffff 

Cooststmg of foo<{ etteraal robbte facto; geoenlly ipeakin; filled (in both pten 
and tpandnU) with loose earth and aton<a,—eaeept where two parallel walls, about 
IS iocbes thick, and 3 or 4 feet oo each aide of (be centre, ran hke partitions along 
the whole length of the bnilge, cronmg tbe apandnla, and paaiio; down into the 
piera, — one large arch in the centre, and four smaller oora on each side. Tbe 
SIX piers of the seren central arches were from C to 7 feet thick; tbe two piers 
nearest (he abotoienti were SO feet thick 

As It was necessary to aroid roinlng the temporary wooden bridge renning close 
alongside of it, eery aioderatfi charges were adrisablc; hence, expenroentally. 

was (ned at first in one of the 20 feet picn, and one of the small piers, but 
UBSuceessfull) *’<>*•* T'®”* Insber 


proportion _ 


. for the small tr 


Tbe result w 


»LLr>t 
2 7b 

(be latter, but by re loading those that bad suffered least with ^ 
were all brought down, exccptiog half an arch, which fell, next day This example 
13 valuable, as giving a limit beyond which tucecss cannot be expected Tbe bridge 
was an indifferent structure, and tbe chaigcs tbe lowest possible 

The voltaic apparatus was used sn this last instance, wiih, as usual, complete 
success as far as instantaneous ignition was concerned. 

The powder used in the preccdiiig cases sras from private mills, strengt 


i only partially successful in 
^ , the remainder 
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of Corernment L C 
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ATPENDIX F — ^Inclndinf T«ble M 
Genenl notices for Demolition, m reference to — 

A The position of the charge— 

B The mode of reaching the point srbere it u to lie— 

C. The amoant and iize of the charge ita^ — 

W ith regard to— 

1. Reretmenta not eeccciling ^ auban’a ordinary profile 

2. Reretments exceeding Vauhan't ordinary profile, or in eery massirc pier walls 

3. Towers 

4 Cisterns. 

5 Military btuldings 
C Dndges. 

7. Darner gates and town gates 
8 Dooms 

A 

A With time A1 See fig 1 
A 2 See fig 2 
A 3 See fig G 

A 4, 5 In the heart of the waUs, and particularly at the angles or 
else, cut the lower part of the wall into piers, and deposit the 
charges la them 

A 6 Id the piers , generally so two charges along the axis of (he piers. 
A 7 Powder bags, hung op at the centre 
A 8 Powder.cases, merely pushed under. 

A'. Against time For &U— adopt the most expeditious plan 

2 ^ to these, regulate the decision by hardness of escarp 
—hardness of backing 
—total work in gallery, or 
—total work in shafts 

— quantity and quahty of 

labour arailabte 

— quantity and quality of 

stores 

A' 3, 4, 5, 7. Powder merely in bags boxes, or barrels, to a heap 
within, with such tamping as the cose admits of Figs 4,5,7 
A' G The powder sunk as deep oh (he crown of the arch as time 
permits, and loaded with wbat materials may be at hand 
A' 8 As before. 

B 

B Withtirae Bl,2,6 By shafts Figs II, 12, 13 , or 

By galleries from the front, e y Figs 1, 2, 10 , or 
By galleries along tbe rear Figs 3, 8 
D 3, 4, 5 Tbe short gallery Fig 6 

Mem D 1, 2, G, generally become a question of economy in labour and 
sMsea , ibesu be any deheveney akiU, or an anela 

stores as mining frames, &e , the simplest plan is the shaft, if the 
material is firm enough to stand unsupported. 

B Against lime B'1,2, G The shaft Figs 11, 12, 13 
B 3, 4, 5 Tbe short gallery Fig C 
C (See Table A I ) 

C With time Cl, 2 (On two lined intervals) ^ LLR* 

C3, 4,5 G -j^toiLLR* 

C. Against time 6*1,2 (On two hned intervals) { LLR* and upwards 
C* 3, 4, 5 L hR* and upsvards 
0*6 300 lbs.— 1000 Rv 
0* 7 75 tbs —300 Its 
ers 56 tbs —112 lbs 
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DKMOinTION or ARTIIXnUY. 

coMrtrrv bCMotmo'c, 

trm ffaiM*— **Tbe noile Ili«t I hate ■•loptol i* to hilf fill the gun 

«^lh powder, and jtm In one or two thftt iHl)i ttonet, liti of Iron, Ac ; orer thii a 
complete tamping wiih lionet and a little earth. iiU the here li fiHeil I hare teen 
thii done with more than a homlml gnni, and aetcr knew It to fail t To break off 
the tmnnioni W no meant an Intalhhle mode of drttrojing ordnanee > the French, 
in IfO*. near Tarrstiim, had the gent of a balterp thui imperfectly tlrmo'uhed In 
action,— in half an hoar after, the work wttrrratertil i they were prol>abty Ertd on the 
ground. The place of the troanlon haa alto been teniporanty lupphcd, in the Ilntitb 
hary, by patting a chain round the carrtage (vertically) and alioging the gun in the 
Inght, the breech of roerie retting on llic ijiioint The difficulty in laying a gun 
accurately tihen thut depnred of Irunnloot It very elTrclualty met by laying a long 
trianguW iatieii along the line of light for the time being,— the vertex of tiie 
baiieo on the hiM nng, and the other end or bate on the mnule-moiddingi,— thia 
base being equal to the differenee of the radii of the gun at thote two polnlt, to at to 
render the gun for the moment a eyUiidncal piece, and do away with ditpart. Tl>e 
upper edge of tint batten ahoald have a groove along it, and be painted white 
IMien time ailmiti of only cnppting guna partially by remortng the trunnion, this 
ia bett done by laring ill end on a block of wood, the blow being gtren by a aledge* 
hammer, or (tf that be eat at hand) by heavy ahoi ( but the hammer It preferable as 
being more under control ” 

A ihot may be fired at the gun behind the trunalona, which, if it ahould not break 
it, would render it uaufe. \Fbea old ordnance ia told, it It dioiI to break off one or 
both of the Iniomont, to prevent Ihetr becoming an article of trade, eieept u old 
neUbS 

Ilmtt f/KW— A ibot it fired Into them from lone ether piece, behind the 
tninnioni which will prevent the pottibihty of Ibeir being used again i 

Ai kitilrid, on finally evaeuaiing it, the Fitnth deatroyed their hrasa battering 
gunt by keeping then urcr Urge firrt till they 'droo)>eU,’ though, when well 
heated, a few amart Lloni from a atedge bamnirr will render luch guns useless. 

TeMPOKABT mSABiaSIBVT 

The ipnng ipike ii nied in rrndenog one's own guns for a very short time useless 
to the eneniv,— as when guns are confidently expected to be quickly recaptured on 
the Geld. In this case, the gun would alto. If posaibie, be dismounted , the rammer, 
&c , Ac , would be taken anay at all crents 

The common ipike would be used when the guns, on either side, are to be disabled 
as much as jiosMble, though time does not admit of a more cflectire operation. This 
tpiVe coniisis of a long tapenng cone,— the larger end of ateci, and the rest of toft 
iron, to as to bend back when drircn well down on the lower aurface of the bore 


* For the Ant pangrepb «« an indebted to the eecbal coinmumcatieni of Coplain S r Thomas 
Herbert R-N 

r The duubt esisted in eontenueoee of a Cnlurc dunoc She late war In destrojinit eocie French 
alt pra In a balterj on the coast of Cslsbna It bss tieeii sua^esled b; an Ariillcrp OScer that 
psrtlj burring the muizle of an iron gun woiild be as asiistaDce, If ai j doubt eauted aa to tl e 

; Farsgrspba from VoOccs by ColousI UoBdaa C O RJS 
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nmnirK (mrvM, &.c.) 

one toggled to the seingee on tl»e old matt, and the ronrier*, goyi, fte^ Imng east 
off, the old mast may be hohted out Igr the new one ” 

811 ) I RR, 

Used for lining and manaiiTrlng a elan of luhjccfi too unwieldy for the demck, 
and reijuinng gicatcrcontrol >n management than it can afford. Amongst the ferereat 
practices are the lifting masts into ships In dtffereDt wsyi any prubahle Engineer 
operations of this description would be trifles compared to tlem. 

roiticular attention should be paid to tbe mode of iaoTing sheers from place 
to j lacc Without taking them down, by means of the guys and heel ropes. 

OCTTIVa l*r LOWER MASTS AVD BOWSFRIT 
1. Srtlin; vp the Sheert 

(tg 9 " Sheers* fur getting In the lower masts and bowipntf are made of two large 

span I a strong lishing secures them hylhetr heads (a) Orer the head of the sheen, 
at the lashing, a large three or foorfold Moek (4), according to the Size of the largest 
mast to be got in. Is secured, connecting ItMUby a fall to another block (e) At the 
head of the sheen are four ropes, called ^ya, two leading forwards and two aft (d) 
Also at tbe npper end of one spar, a girt bne block (e) is made fast, and its line 
reeted tbrough it this Is to hoist up a man Sn caae of emergency At each heel of 
\he sheen there is a tali tackle {/) lesAmg aft, and two others (p) are oterhanled 
forwards 

“ Prenously to the sheen being raised, two planks {1 . 2), long cnoogh to be orer 
threo beams, (which axe shored below.) are placed npon deck on each side, for their 
heels to rest on 

" The lashing of the sheers is passed like a throat seating oot too tant , aad theit 
the heels of (he sheers are drawn asunder they are lud orer tbe taffarrl (A fig 4) , 
and (if the ship do not carry ■ poop) to make then) nse easier, a spar (f) is laid 
athwart orer the fife mils The lower purchue block is then taken forwards, the fall 
(k) being overhauled, to the breut hook, or the nng hoU m tbe stem, for the main- 
stay The fill being taken through a leading block, is bronght to the capstan, and 
hoTc upon Tbe cross spar (0 cants the sheers and their heels are prerented from 
flying forwards by the tad tackles 

» NMien the sheers are up, ther are mored forwards or aft by the guys and heel 
ropes 

•• The guys arc hauled tsut and (he block cast off from the breast hook.” 

2 (jef/iny in Ike Moat, i, e 

“ The m«en mast is first got in , for whidi purpose the sheers are placed beftre 
the partnen or hole (d), which the mast w t® enter, and the lower purchase block « 
lashed on a little ahore the centre of grarity of the mast, that it may bare a cant 
upwards But in preference to this lashing, a stout lelvagee made of spun yarn, 
should be taken round the mast <o), the bight put through the strap of the lower 
purchase block, and a toggle clapped la This, from its phabibty, will be lure to 
hold, and IS quickly done. 

* Two girt line blocks, one on each side of the mast head (4) are lashed, to 
be ready to get tbe ngging tweihcad, and to bent men ou the trcstlc-trecs, In order 
to place it properly The end of the girt line, which w»s made fast to one of the sheer 
heads (e) is taken round the mast under the hibbi This is called a back rope 

• From Dkrcy Ltrer pp I? IS 

t In Uuetpirdi tb s done bpe tber tUnd nf sbeen on tbe «I arf asaitto&In cb or bps iberr 

bulk M st IVronporl Tbe slraTe and (Ulon og **« resonms on wncr^Tnet abroad 












S37 


" ^^'hen tlie mast is high enough, this 6«et-rope is hauled upon, tchich places it in 
a Tertieal direction over the partners or hole (if) Some hands on deck also assist at 
the heel of the mast, to make it enter The purchase fall is then eased, and nhen 
fairlj entered, tbe^ lower awap ; the people w the hold placing the tenon (e) in the 
heel, into a mortise of a Urge piece of oak timber, called a iltp, which is bolted on 
the upper part of the kelson. 

"M’hen the inizen>aast is fixed, the sheers are moved forward by the guys and 
heebropes, as teen in fig. 2, and placed before the partners of the main-mast. This 
and the/ore mail are got b, and tlepped, tn the tame manner.’* 

N.B. When eery Urge sheen have to he act up {tom the ground, it 'wiU be best done 
by a pair of small sheers at the head in the first instance, so as to give them sufSeient 
slope for the application of the power by which they ire to he raised. 

GYN. 

Apphcahle when the weight to be raised Is to have little orno lateral motion, as in 
the Artillery Gyn, Plate III. The * cheeks* (or front legs) of this, together with the 
windlass, can also he used as sheers, especially in getting np ordnance on towers, &c , 
where the parapet is thick enougli to allow the gun to rest well upon it when first 
brought tn over the exterior crest, as in most eases the sheers must be set np afresh 
before they can be used for mounting the gnu, or Ttmonng it to the interior of (he 
woiV. The pry-pole is tnually asadable as a demtk, particularly such as shewn tn 
PUte I. lienee the singular value of this engine when well fitted and finished, as 
combining in itself the capabilities of demck, sheers, and gyn 
tn the Engineer Department thu It seldom used, except in such very temporary 
arrangements for sawing timber as either do not admit of tinking a regular law-pit, 
or where the logs be so sndely scattered that it it easier to bring the saw to them 
than them to the taw The timber uhanled up between two rough gyos, one at each 
end, high enough to allow play for the ‘pit-aawycr* standing on the ground it 
is (teadiC)! by Uihiogs, or by resting on cross-bars, which are removed as required, to 
allow (he uw to pais These gyns need only be of light spars to suffice for very 
heavy baulk, and require no iron Gluienls, st being enough toUsh the three pole-heads 
together. R. J, M. 


DIALLING. 

Id all Dials, the Gnomon represents the Ans of the Earth hence its angle 
(t. fig 2, Plate) with the horizon it the Utitwle of the place, and it het in the plane 
of the inendian 

Tlie hour-lines are (be projections of the bora/y nendians, given by the intersec- 
tions of tlicir pUnet with that of the hornon, or dial 

There is a great vanely of dials, according to whether they are horizontal, obhqae, 
or vertical, and aho depending on their aspect with reference to the suo , but the 
aliove pnnnple is tommon to all; and Ibelloruontalli the only one (hat will be here 
noticetl, at being the simple form of which all tlie rest are only more or less cunousty 
tionte projections, and also as being by far (be most generallv useful, at oaipoiii 
other remote places, where (here are seldom clocks, and where it u otherwise 
difficult to obtain even a tolerable apptoiimalc to correct time * 


-loutj the aecnaary iBetnntrate wot tw •! b»ii4 tte Uttlail* ti the afvehm hrveiepWT* nsy 
reined nitk snlloeml neewmer by the ennfnl *•« at n C«noee*e qmnirnnt (ee eeker lAe n.wrtv 
, (rooi she eleieUM •( the IN-a unr la IW srarthera Uarierlien ■« ktw an nwh 
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TbetDAst conTcnient of the tngonometneal elements to Tccche the pro]ection)fcir the 
honr lines u the 'cosine* ofthebonr, therefore dinde the circumference oftheorcle 
lnto21eguaiparts, aft, 6c,erf, &c;for hours, }oiaoa't^l>',ee^, toobiiiD ihtto cailed 
* cosines 5* and in fig 2 reduce a a, n &, c e, Ac , as sines of the angle t (Istitude) 
Apply these smes to the ‘cosines’ a«, »*, cc (in fig 1), as a1, b 2, c S, Ac , then 
the raihi from the centre r— » 1 1, rS ii,t 3 m, &c .will be the required hour hnes 
Tlie like jirocess must of course he folhnred for half and quarter hours 
fig 1, Is the thickness of the gnomon 

In southern latitudes, the p m hours sriH he on the left of the gnomon, those of 
A M on the right. 

The angle l (fig 2) of the gnomon ironid m fig I be placed at r r", which neither 
looks nor answers to well as when the gnotnon has a more central position t to effect 
this the hour circle is adraoced, as shewn m fig 3, though the divisions arc only coo 
tinuations of the original projection of the radii, as gisen on the dotted circle, 
(repeated for the aale of cleam<*ss ) aa a copy ©f fig 2 

A cylindrical pedestal and circular dial will be found more convenient for adjust, 
ment than those of a square or rcctdineal Conn in plan , on these last, once built, the 
position of the dial plate cannot he corrected without being set awry The width of 
the gnorrion, as given in figs 2 and 3, b not in proportion , when made In copper or 
brass, It need not be thicker than rtf' 


MtSlOBAWCUU 

In reference to the second paragraph. If the eye is famnianied with the position of 
(he hour lines of (he place as given on the aQQ.diaI (he viateh and pocket'COihpUf, 
10 long at the inn can be aeen may be aubstituted for each ether when either m«y bo 
wanting )n a strange or an intricate coootiy in a forest, Ae, as a guide to the general 
direction of one’i route, premising ibat— 

A. At 12 A u the Sun must be due South lu the northern hemisphere and North 
in the southern , at 6 a u and C r u he must be due East and West respec 
tlvely, wbetber seen or not t and at |2 r y , due North In the northern and 
Sotith in the southern hemisphere,— umirr which last drcnmstaneea, atnctly 
speaking he can only he seen within the frigid tone* 

B» Als©^ thst at either pole there will be no correction for the hour lines is given 
in fig 2, as the aib is perpcnibcutar to the hortion i and at the Equaror, 
where the aiU it honronlal, the hour hnea srtll be parallel to tlm also hori 
Vlnul gnomon 


Tinf,/rt)jn Ik* Cc^pat* 

Br loUtitad»6TN..asgifenlnflrs.I,2 3 

/TIf I II III |\, \ M 'If 'Iff I’l 

Thebesnnp (doc) of e ml ^ 1 ^ mi tf \ IV 111 

..o' »' «' o’’ >’’''55' 

as Bcsfly ft, mj* be apprelcmled by acommnti enmpass, the braringv fir the upper 
tae Uiflg due East —for ibe lower hnc. due \ttsi llenre, where there Is no msg 


Wt«S-U«*»«»ftSftp.«r«»»/U*Hsiiwlf««afW«t? t IS* e'ffum 
•Uftm M a* laWrmwnK, iSa r»» UV»4*»*m Vt »»* 'Wr*! rxl».»»f IM jsclo 

r»i« »tt»i wfcr •«»« *rts«» •■ »»< Em r’»nhrft« •«" wvt m,* 

kM.fttt.rt. I» 6* twilSewi »«»■•>»»»- fS# tow^lrtt fttw*. 1* V ** ••v’^ * • * 


sSft at.prtft • 

at. <m« la t.r s »«« rwi« I 

t. ti- gw ia t ftiMT tavCT m 1 iSa »W*S* W*** 


if • aft Ilia *••!>•«.»« aMtanitla 
twiieftnat* Um avtrWrfift* tSKtakf 
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netic Tanation, these beann;^ of the Sod, by compass would point out their rcspec 
tiTe hours. Suppose, howeTer that ttuSTination is 10°E , the abose will become— 
\II 1 II III IV V M \II Mil IX 

170® 3" 17“ 31“ 47“ 63* 80* 07“ 113* 129“ 

MI XI X. I\ Mil MI VI \ IV lit 

170“ 23“ 37* 51* 67“ 83* 110“ 117* 133“ 149* 

— and these once determined by projection (orelse actually taVen olT by the compass 
from a sun-dial), and wntten (hhe tbe dial of a watch) mside the top of the compass 
case mil ansner nearly enough for a considerable range round the spot for which 
they were computed considenog the mdeoess of tbe operation 

Branng$ from tht ITtf/eA 

Keeping paragraph a in mind the problem is giren the hour and direction of the 
Sun to dad the nearest Cardinal Point 

Ee Sopposc at ‘I r u the dircct{<>a of (be Son a a e, Bg 5 , reqaired the diree* 
tion of the Vt est > 

At 4 r u the dut hearing of r rw (6g 1) u 57“ hence looViog towards the San, 
its bearing (or that of r'lr) is 33“(*- An r'»i) from the Vtest , and if this be 
laid off on A 8 by the eye, or at most by the lielp of two sticlcs* as as aw, the 
latter will point due West. It-JN 


DISEMBABK^mON AND EMBARKATION— 

Operations necessarily a comhioalion of the sea end knd/orott under the control 
and supenniendence of the former, and hence dumiartahon and miartehen ire 
semces forming what are termed conjunct expeditions on a small scale for predatory 
purposes or on a large scale of opcrttioos for conquest or for transporting an army 
to the tl eatre of war in a fore gn country 
In esplaiDing the mode of esecutiog tbe important duties of disembarkation and 
embarkation in detail, they are only noticed as combined operations of tbe two Ser 
tices land and sea. As regards ditsI operations ^one they wiU be omitted basing 
no reference to military subjects 
Tl e article siill be dinded Into the follosnog Sections 

1 Disembarkation and Embarkatioa of Field Artillery 

2 , , Siege Artillery and Stores. 

3 Embarkation of Horses 

4 Disembarkation of Infantry 

5 Kieal Amngecoenls for ditto 

C General Orders and Instnicltons of tbe Officers commaoding the Army in 
Egypt in 1801 

7 General Pemarki 

SECTION I 

OH DISaMBAKEINO AND tUBAIIKINO KATTXBIES OT FlEtD AETILtMT ^ 

1 The disembarkation tod embarkation of field artillery may take place nndercir 
cumstinces so nnous, that separate instructions for each mode of proceed ng would 
be endless. The following directions are fonsed open general pnnciples which will 
be found appbesbie to nearly all the cases which are Lkely to occur,'— inch as disem« 


• Tsin tram UelsitTuMietii sad Rraslslxmalor FV.d rsllrry EirRura eftlie lt»ral InSny 
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netic Tsnation, these twanny* of lha Stm, by compts*, would point out their respec 
tire hour*. Suppose, however, that thiiTination I* 10“ E., the above will become — 
MI I II in IV. V \t MI Mil IX 

170“ 3“ 17“ 31“ 47“ 63* 80“ 07* 113* 129“ 

Ml XI \ I\ MU VII M \ IV lie 

170“ 23“ 37* 51* 67* 83* 110“ 117* 133* 149“ 

.—and the<e, once determined by projection (orelse actually taken olT by the compass 
from a sun dial), and written (Lie the dul of a watch) inside the top of the compass 
case,viill ansner nearly enough for a conudcrable range round the spot for which 
they were computed, considenog the rudeoess of the operation 

Beonnyr /rom lAe tralek 

Keeping paragraph a In mind, the problem is, given the hour and direction of the 
Son, to find the nearest Cardinal Point 

£c Suppose at 4 r at the directum of the Snn u a e, fig 3 , rerjuiied the direc- 
tion of the West ’ 

At 4 p M the (fue beanog of r tv (fig l)is 57*. hence, looking towards the San, 
Its bearing (or that of p' it ) is 33“ (.• Ais p'ti ) from (he West , and if this be 
laid off on AS by the eye, or at most by the help of two sticks, as a a, aw, the 
latter will point due West IL J, N 


DISEMBARIukTION AND EMDARKATION— 

Operations neecisanly a eombinatioo of the are onA landforett, under the control 
and lupermtendeoee of the former , and benee daembariation and iwi$spilefion are 
lerriees forming what are termed conjunct cvpeditions on a small scale for predatory 
pnrposes, or on a large scale of operalioos for cooquesi, or for transportiog an army 
to the theatre of war in a foreign country 
In esplaimng the mode of eiecutiog the important duties of disembarkation and 
embarkation in detail, they are only noticed as combined operations of the two Ser- 
vices, land and sea. As regards naval operatious alone, they will be omitted, having 
DO reference to military subjects 
The article will be divided into the following Sections 

1 Disembarkation and Embarkation of Field Artillery 

2 „ „ Siege Artillery and Stores 

3 Embarkation of Horses 

4 Disembarkation of Infantry 

5 Naval Arrangemenis for ditto 

C General Orders and Initmctions of tbe Officer* commanding the Army in 
Egypt ID ISOl. 

7 Geoeral Remarks 


SECTION I 

ON DISIMBAIlErKO A»0 EMBAHKINO BAmRIBa OP FIELD ARTILLERY* 

1 The disembarkation and embarkation of Geld artillery may take place under cir- 
cumstances so various, that separate instractioiis for each mode of proceeding would 
be endless The following directions are formed upon general principles which will 
be found appheable to nearly all the cases whicli are likely to occur such as disem- 


• Taken rram the la.tnietlons and Regnlat onafer Rdd Batterr Eiere eei cf lie Ronl Art.Ilerr 
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C vanatiOD, these beann^ of the Son, bf compass, would point out their respcc- 
hours. Suppose, bowerer, that this ranition ts 10'’ E., the abore will become— 
MI I II HI IV. Y VI Ml Mil. IX. 

170“ 3* 17" 31" 47" 63" 80" 97" 113" 129'’ 

XII XI X IX. Mil VII VI V. IV. Ill 

170* 23" 37* 51" 67" 83" HO" 117" 133* 119* 

and these, once detennined b; projectioD,(orelse actually taken off bytbceompass 
im a tun dial), and wntten (bLelke dial of a watch) inside the top of the compass 
sc, will answer nearly enough for a considerable range round the spot for which 
ey were computed, considering the ludcncss of the operation 


eonnyr./rowt Ihe IValeh 

Keeping paragraph a In mind the problem u, giren the honr and dlreeticB af •h*’ 
on, to find the nearest Cardinal Point 

Ex Suppose at 4 p u the direction of the Sun ts a a, fig 5, te^esedthe**"’- 
lon of the M est ’ 

At 4 p u the due hearing of r rv (fig 1)is 37"; hence, loobw ta«»i6 
ts bearing (or that of r* ip ) is 33*(«» Air r'rt ) from the ITat. 
laid off on AS by the eye, or at most by the help of two stciv tr aa ‘ ^ 
latter will point due est 



34G 


D18EMDARKAT10N AND EMDARKATION. 


•nd »n tlie carmsfs ihonld be preeionsly embarked, except tlie pjtij and bmberj, Ja 
inch proportion «« is calculated /or the position to be occupied If it be near the 
water the limbers may also be tent off, and the guns draped to the boats b; men 
A tuffeient supply of ammunition tbonld be at hand in a boat or two close to the 
shore. If the position be a mile or two from the pla''e of embarkation, it map be 
necessary to retain a proportion of horses 

47 The guns which are last embarVeil are generally pot on board the. launches of 
men-of war, fitted for the purpose, as follows two planVa a^ laid from the bow to 
theitern, parallel to each other, at the distance of (he span of (he wheels i a beat! Is 
nailed to the Inside edge, to prerent the wheels from slipping off Two gang lioards, 
which can be laid out or taken on board, are fitted to tbe bow ends of the planks, so 
as to teach from them to the shore as a ramp , and a third one is sometimes fitted to 
rreeive the trad of the earnage , by means of these the guns tan be run into the boat 
with the greatest case. These boats are tosred by smaller ones 

48 If the enemy be actoally present, the embarkation of the last of the troops 
generally takes place at night 

liunutmkhi} %ehr» f/TOred «» Ehrmy 

49 In this ease the guns attscKed to the ditision of troops wldch is first to land 
most be put tnniinied into (he boats fitted as la ^o 47. It Is scry desirable (bat this 
portion of the artillery should t>e embarked on board men of war, with (he Odlcen 
and men attached to them | or If not the whole, at least (he non commissioned 
eCleen and a few of the gunners to look after the stores t the Olllcer anl the 
rrstalndrr of the men joining previous to thedisembarVatitm. Each iwotleeker can 
take k couple t the guns are stowed away on the upper deck, the csmtr**oiwIec>i 
U the chains so that the guns can be mounted and ready to be lowered Into the 
boats in • eery (ew minutes The ammuoltlon (t to l>« taken out of iho bosee, and 
placed ia tbe trigssme 
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t»UnV for the trtil to rtcoit upon. The tnnule of the pin, *lifn mail be well 
•bore the Inw of the bo*t, to ei mil to thehe it Tbli pUn intwert perfectlj Id the 
flit boiti, though apparentljr ilighl. «>U iltnil t ronnd or two very well 

ThMe bolt* ere mwt u»ef«\ j thee trt not b>gb wA of the weter, end Hotel e»n he 
more einl]' etgWLed in them thin In anj other* from a beach t but hear^ itorei are 
apt to damage Uiem. 


srcrioN II. 

o8«s*VATtova ow THi raonaiow eon iMaaitxiwo ak tfttifutvr or ntAvr 
A*t-itVtV1tT roA A MCO*.* 

lit. The fint thing* to be contidneil are, the place to be attacked, iti itrength, 
Iti potition, whether diiiaRt or Dot fmm the (pot where the ilitembarValion h to be 
rtTeeted, the ordinary mean* of inntpontng heary ordnance and (torn which the 
country postesset, and whether tuch may be ealevlated on with certainly and made 
arallable ail thii ahould be entered Dpoo, to arnte at the Dalurc and extent of the 
etjnipmtnx to be forwarded— not only a* to tt>* number and nature of ordnance and 
ammunition, hut of the camaget and atom which are eiienlial to complete this 
equipment In ereiy particular, wittwul eneunherrng it with burtbeniome and uicle*! 
article* which cxpenence and foretight may thew ran be dispenird with 

Sod. The paitienlars of the eqoipmeot being thu» decided on, one hit In detail 
ti to be prepared for the Cxecutire Officer, or Storekeeper of Ihe Ordnance> wlio ii to 
fureith the lupphe*,— and the duplicate to the Sopenntendeiit of Shipping, who is to 
proTide freight The burthen, ( e weight and meaiurement, of Ihe whole equlpraeot 
should be made cut with ai much tecoracy ai pottible, »o that luch ihipt nay bo 
esgtged It Will gtre an ample, but aot exeettiTC, amount of (towage room IlaviDg 
thui amred at the tonnage oeeeuary forthe whole, lueh a distribution thould be 
made at may equthie the fwnrt/iee and dttfnptton of ordnance and tiorei which 
each (hip (hould contain, to that In Ihe ereot of any retstl beiog lost, there nay be 
no undue dedcieoey m any one particular respect 

3rd To anrire with tome degree of accurary at the tonnage required for the 
conreyince of a large equlptnenl of ordoanee and (tore*, consiilenog the multiplicity 
of articiei coopnsiog it, earyiog extremely in weight and hulk, it appears to be 
an object of peat importance that the Doard of Admmtly should posse** what 
may he called a Tonnage Hook, In which should be arranged alphabetically the 
weight, and mtasurement In «nb« feet, of e»«h pitee of ordnance »n the Sereice,— 
of those carnages, itores, &c , which are known as the indupeniable accompaniments 
of each luch piece of ordnance the bke amngenient may be made for Eogineer 
atores The labour of fueh a work would be much abridged by considering the 
Tarious email (lores belonging to each gun, Ac, as being pseked in one or more 
boxes or cases, of which tbe buik and weight should Lkewisc be entered in tbe 
Tonnage Book tbi* wouid, moreoxer, enforce a regular system of keeping together 
the various small stores which belong to each piece, and would thus be immediately 
arailable, if necessary, on tbe latter being landed. 

tih. In preparing for the embarkation, coastdenng the Office arrangements as 
baxiDg been made by tbe allotment to each tbip of the particulars which it is 
intended each shall receixe, (their magazines to contain powder being carefully 
provided and in all respects ready,) whether a smgle ship or a dozen be necessary 
to contain the equipment, tbe plan for adoption which suggests itself to me as best, 
by combining expedition with sceoracy, u ax follows 


* Bj }Ir Bulchtr Otdisace StoKlrrptr Dolbiat 

\Ol.. I. 


andal tli< S rgeof Sebutim 1813 
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and all the camagps should he previously embarhed, except the guns and Umbers, la 
such proportion as is calculated for the position to be occupied if it he near the 
water, the Umbers may also he sent off and the guns dragged to the boats by men 
A sufBcient supply of arntnumiioa should be at hand in » boat or two, close to the 
shore If the position be a mile or two from the pU'*e of embarkation, it may be 
necessary to retain a proportion of horses 

47 The guns which are last embarked are generally put on board the launches of 
men^f war, fitted for the purpose, aa follows two plants a^ laid from the bow to 
the stem, parallel to each other at the distance of the span of the wheels , a head is 
nailed to the inside edge, to prevent the wheels from slipping off Two gang boards, 
which can be laid out or taken on hoard, are fitted to tU® bow ends of the planks, so 
as to leach from them to the shore as a ramp , and a tbicd one is somctiraes fitted to 
receive the trad of the carnage , by means of these the ^us can be run into the boat 
with the greatest case These boats arc towed by smaller ones 

48 If the enemy be actually present, the embarkation of the last of the troops 
generally takes place at night 

Suwbarkiag tehtn oppoted by an t^nemy 

49 In this case the guns attached to the division of troops which is first to land 
must be pat mounted into the boats, fitted as lo No 47 It »» very desirable that this 
portion of the artillery should be embarked on board n>®n of war, with the Officers 
and men attached to them , or if not the whole, at least the non commissioned 
officers and a few of the gunners lo look after the stores , the Officer and the 
remainder of the men joining previous to the disembarkation Each two decker can 
Idle a couple , the guns are stowed away on the upper deck, the carnages and wheels 
la the chains, so that the guns can be mounted and ready to be lowered into the 
beats in a very few minutes The ammunition is to be taken out of the boxes and 
placed ui the magumc. 

50 If the guns are on board transports, the boats may come alongside and 
the guns be lowered into them as already described The possiblLty of this occurring 
shews the absolute necessity of the battery beiug embarked by its own Officers and 
men, (sec No 3,) when the tmallnesa of the transport ■ deck and her crowded state 
must produce great confusion 

51. The muzzle of the gun must point forward in the boat, and as soon as the boat 
takes the gronnd the gang boards are to be pot out, aod the gun run on shore which 
can be done in five minutes to tolerably vtaootb water At first landing the gun is 
generally drawn by sailors, an artilleryman guiding it at the trail, and it is there- 
fore better that the limber should accompany the gun which with its ammunition. 

IS then much more easily moved tVhea the bmber is not with the gun, the ammu 
nition must be carried by men, which is very fatiguing , th« hmben sbonld therefore 
follow as soon as possible 

52 The artillery should endeavour to gain the shore, and land with the troops 
whose object will be to take up a position to cover the landing of the mam body , and 
8 snfficieot supply of artdleiy ammunition end stores, in the common deal laboratory 
boxes, should be m a boat or two close lo the shore The landing is generally covered 
by the smaller frigates and by boats fitted with carronades, 

53 By removuig some of the forward tbwaiti of the boat, the planks for the gnn* 
wheels eta be bud with a slope, and one gun in 8 boat be fired to cover the landing . 
this slope should be about 3 inches lo a foot, which will dimmhh the recoil to 1 1 foot 
Trom these, two short planks should be laid, leading to the gang boards , these may 
be fixed or they may be laid afrer running the guo back , there must also be a centre 
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plank for the trail to recoil u}«n. The inimle of the gon, when fired, must be well 
above the bow of the boat, lo as not to shake it This plan answers perfectly in the 
flat boats, which, though apparently abghf, will stand a round or two eery well. 
These boats are most useful , thev are not high out of the water, and stores can be 
more easily embarked id them than in any others from a beach ; but heavy atores are 
apt to damage them. 


SECTIOV II. 

OaSERTATIOSS OV THE mOVlSIOX FOR EMRARKiyS AH EaUIPUEVT OF DEWT 
ARTItEERr FOR A etSGB'* 

1st The tint things to be considered Rre. the place to be attacked, its strength, 
Its position, whether distant or not from the spot where the disembarkation is to be 
effected, the ordinary means of transporting heavy ordnance and atores which the 
country possesses, and whether such may be calculated on with certainty and made 
available all this should be entered upon, to arrive at the nature and extent of tbe 
eqaipment to be forwarded — not only as to the number and nature of ordnance and 
ammunition, but of the carnages and atom which are essential to complete this 
equipment In every particular, without encumbenng it with burthensome and useless 
articles which expenence and foresight nay shew ran be dispensed with 

2nd The particulars of the equipoient being thus decided on, one list in detail 
IS to be prepared for tbe Executive Officer, or Storekeeper of tbe Ordnance, who is to 
furnish the supplies,— and the dupbeate to tbe Supenotendent of Shipping, who ii to 
provide freight. The bartheo, f « weight and measurement, of tbe whole equipment 
should be mode out with as ouch accuracy at possible, lo that such ships may be 
engaged as will give an ample, but not excessive, amount of stowage room Hanng 
thus imred at the tonnage necessary for the whole, such a distribution ibonid be 
made as may equilixe the ^anhliu and <rr«m/>fion of ordnance and stores which 
each ahip should contain, so that in the event of any vessel being lost, there may be 
00 undue deficiency in any one particular respect 

3nl. To amve with some degree of accuracy at ihe tonnage required for the 
conveyance of a large equipment of ordnance and stores, contidenng the multiplicity 
of articles compnsing it, vaiyiog extremely in weight and bulk, it appears to be 
an object of great importaoce that the Board of Admiralty should possess what 
may be called a Tonnage Dock, in which should be arranged alphabetically the 
w eight, and measurement in cubic feet, of each piece of ordnance in the Service,— 
of those carnages, stores, Ac , which are known as tbe indispensable accompanimenta 
of each tneb piece of ordnance the bVe arrangement mar be made for Engineer 
stores The labour of lueb a work would be much abridged by considering Ihe 
venous small stores belonging to each gun, &c , as being packed m one or more 
boxes or cases, of which the bulk and weight should kTewise be entered in tbe 
Tonnage Book this would, noieover, enforce a regular ayilem of keeping together 
the various small stores which belong to each piece, and would thus be immediately 
avaitsbte, if necessary, on the litter being landed. 

ith. In preptnng for the embatkafioii, considenng the Office amogements as 
having been made by (be allotment to each ship of the porticuUn which it is 
intended each shall receive, (tbeir tsiagazisea to contain powder being carefully 
provided and in tU respects ready,) whether a single ship or a dozen be necessary 
to contain the equipment, the plan for adoption which snggesta itself to me as best, 
by combining expedition with acenney, U aa follows 


* Pt Ur RuUW OrluBe* vtorckreper tWlLia esd *1 tit S.rf«ef 'l-SelArfiu, Is S. 
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aad all the carnages should be prevtonsly cmbuked, except the guns and Umbers, in 
Sttch proportion as w talcnlaled for the position to be occupied if rt be near the 
water, the Umbers may also be sent ofif sod the guns dragged to the boats by men 
A sufficient supply of ammumtion should be st hand in a boat or two. close to the 
shore If the position be a mile or two from the pJa'^e of embarhatlon, it may be 
necessary to retain a proportion of hones 

47. The guns which ore last embarked are generally put on board the launches of 
nieti.Qf war, fitted for the purpose, as follows two planks are laid from the bow to 
the stem, parallel to each other, at the distance of the span of the wheels, a bead is 
nailed to the inside edge, to prerent the wheels from slipping off Two gang boards, 
which can be laid out or taken on board, are fitted to the bow ends of the planks, so 
as to teach ftc«i them to the shore as a tamp , and a third one is sometimes fitted to 
receive the trail of the carriage , by means of these the guns can be run into the boat 
With the greatest ease These boats are towed by smaller ones 

48 If the enemy be actually present, the embarkation of the last of the troops 
generally takes place at night 

Diitmbarltng \fhen looted by on Entmy 

49 la this case the guns attached to the division of troops which u first to land 
must be put mounted into the boats, fitted as m No 47 It is very desirable that this 
portion of the artillery should be embarked os board meii.of war, with the Officers 
and men attached to them , or if not the whole, at least the son commissioned 
offleeis and a few of the gunnen to look after the stores , the Officer and the 
remainder of the men joining previous to the disembarkation Each two decker can 
take a couple , the guns are stowed away on the upper deck, the carnages and wheels 
iQ the chuns, so that the guns can be mounted and ready to be lowered into the 
boats in a very few minntes The ammunition is to be taken ont of the boxes, and 
placed in the magazine 

fiO If the guns are on board transports, the boats may come alongside, and 
the gnus be lowered into them as already desenbed The possibiUty of this occurring 
ahews the absolute necessity of the battery being embarked by its own Officers and 
men, (see No 3,) when the imaUneis of tW transport's deck and her crowded state 
must produce great confusion 

51. The muzzle of the gun must point forward in tbs boat, and as soon as the boat 
takes the ground, the gang boards are to be put out, and the gun run on shore, which 
can be done lo five minutes in tolerably smooth water At first landing the gun is 
generally drawn by sailors, an artilleryman guiding it at the trail j and it is there- 
fore better that the limber thotild acoompeny gun, which, with ite aiamunition, 
la then much more easily moved ‘When the limber Is not with the gun, the ammu- 
nition must be carried by men, which b very fatiguing , the hmhers should therefore 
follow SJ soon as jmssible. 

52 The artillery should eDdeavour to g**® the shore, and land with the troops, 
whose object will be to take up a position to cover the landing of the mam body , and 


53 Oj remonag some of the forward thwarts of the boat, the pUnki for the gun- 
wheels can be laid with a slope, and one gn« m • boat be Bred to cover the landing , 
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rUnV for the tnll to rrcoll uron The mwile of the gim. when fire 1, mmt he well 
mhoTt the \)OT of the twit, 10 »i *wA to ihlio tt ThU flit iM*en f^rfectly In the 
flit boifi, nhich, though irpiRnlly tUghl. etilJ Hind • round or two tery well 
Tbeie hoiti tre moit uteful s thee ire oot bSgh out of the witer, and itorei cin be 
more easily emlwrVed In them Uian in any others from a beach t l>ut heary itorei are 
apt to datnage thtnu 


BFCTION n. 

OB«a»VATiovs OM TMs r»ovi«tow roa rttnanaiwo aN *qijp«swt or ntATT 
AaiiLtrav eon a auoa.* 

III. The fint things to t>e ronsidered ate, the plate to be attaeVrd, ill strength, 
lU position, whether d slant or not from the spot where the diiemharkition is to be 
effected, the onloiry weans of transporting hraey ordnance and atom which the 
country posscssri and whether tuch may he calculated ofl with certainty and made 
arailahie all il is should be entered opoo, to amre at the natore an 1 extent of the 
esijuipmeni to he forwarded— not only as to the nuTober and nature of ordnance and 
ammunition, but of the carnages and alores which arc eiicnlial to complete this 
etjuipmeot In rrrery particular, wnhotit enemoheftog It with burthtniotae and uwltii 
xiticlei which espencMt and foresight may shew can he diipensed with 
2n4. The pirlicnlan of the c<{aipmeDt being thus decided on, one lilt in detail 
ii to be prepared for the Exccutire Officer, or StorrVeeper of llie Ordnance wbo is to 
famith the tuppbet —and the duplieale to the Sopenotendeut of Shipping who is to 
proTide freight. The burthea, < c weight and meaaurementt of the whole cqulpraenl 
iboutd be made out with at much accuracy as poiiiblr. *o that luch ihipt may be 
engaged as wall gtse an ample, but not eicessatt, amooTit of stowage room Hattog 
thus arnred at the tonnage neceitary for the whole, such a diitnbutiOD should be 
made as may equalite the fuanMtf$ and rfcacr>/>t>o)i of ordnance and stores which 
each ship should contain so that Id (he crent of any resicl being tost, there may be 
DO undue deficiency in any one particular respect 
3rd. To arnre snth tome degree of accuracy at the tonnage required for the 
conreyance of a large equipment of orduance and Horei, coosidenug the multiplicity 
of articles comprising it, rarying extremely in weight and bull it appears to be 
an olject of great importance that the Doard of Admiralty should possess what 
may be called a Tonnage Book, in which should be arranged alphabetically the 
weight and raeasorement in cubic feet, of each piece of ordnance in the Service, — 
of those carnages stores, &c , which are known as the indispensable accompaniments 
of each such piece of ordnance the bke arrangement may be made for Engineer 
stores The labour of toeh a work wonid be much abndged by considefing the 
vanous small stores belonging to each gun &c , as being packed id one or more 
boxes or cases of which the bulk and weight should likewise be entered in the 
Tonnage Dook this would, moreover, enforce a regular system of keeping together 
the vinous small stores which belong to each piece, and would thus be immediately 
available, If necessary, on the latter being landed. 

4th. In prepanng for the emharkation, considenog the Office amngeioenta as 
having been made by the allotment to each ship of tbe particulars which it is 
intended each shall receive, (their magumes to contain powder being carefully 
provided and m all respects ready,) whether a single ship or a doaen be necessary 
to contain the equipment, the plan tor adoption which suggests itself to me as best, 
by combining expedition with accuracy, W ax follows 


• By iU BuUher Ordnaac* SleKkeeper Polbu and at U.« cf *t Scbt.1 an ISIS 
\OL. I. , 
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?l»te viu^ ** crtnceived that tot the purposes of landing troops and stores, a half of a 

bridge sirodar to some of those described in Sir Howard Douglas a work on JhJitajp 
Badges might be conatnicted from the boats of a line-of battle ship thus 



) Snd^<ndftttentdtotli< kbore 

3 Raft of cuks tn ibo ibiUoimter tliooad nest tbebratb lobe pretertef! * tb fendertef 
of otlitisi or Aicinei to prtresC the booTc oftbe mo from itSTuigtbe eukebp thump sg ibem 

tje B<t the hottoco 

9 Sh p * cutten 
< IHaeeee end birsc 
8 Lattflch 

0 T«ro rtfti of cuki etpahle ofbmiotibeatM7$t«siettb horepiKtr uDderwsWr >»m(o 
act *1 •rpefn; ou the bnt{< end keep ell test, end eleeiopreeeot tdovtiinrJetreloon the ouier 
beet tk«<e rtfta bnopng (h« Kteu pereUet to tbe eurfeee cf ibeveier 
7 ffnrj aaeberi «i h a teeg Kope of ceble* eef IM feibeat eecb of a-lntb beaiere 
a Aeeborfer btutincent tbebrldaeeatbe&ltorcbe tile to eatoktepihenfleitheiettereRd 
tlnjt *0oet thU hewue to be eltckrd up obts e v«Me] foe* alenpe d« the bnlpe end 
0 Ttre-inA deili (Ofettloer lmdOBll«e0i»eb bamen Ts form the toodver of iht bnd^ 
the pUnka nuet be t toeh'* opart to ellow Uie ate to «aab betueeB them end pi«r«Bt thnr bnnf 
Uewa up 

Oata boila nuU aad aniiQ epen aboidd be laid ni»ains(he«ho1«leBgthofthebridt«,ieabtJ 
•rer the etidt of the pteaklRf to the hawaet btneelb, to ptereal too much epruip In the hndgr 

Such a itructuie from its being •nrrj JltTiilt would it la mppoted atand a 
(nnsltlenhle sea 

Small steamers might go alongside the end of it, while boats could put men on Its 
Side 


ASIAVTACEB 

Fifieea feet of beach or rock la all that would be reijuSred imal! spots iherefore 
might be selected for a landing where the eoctnj bad no troops Cenerall/ wherever 
the beech is estensive for a landing a sinct watch would be kept but it is impos- 
sible to watch ee<r;f small nook of from 10 to ^0 feet landing place 
Such A itructitre might be pat together oat of gun-shot, and towed in t with proper 
dnlliQg half an hoar would probsbip anchor it and secure all taut 
In re-erobirkiBg them wonld be no danger of the boats becoming bard and fast 
ashore on their being loaded which sometuncs take* place now and men are at limes 
ob! ged to land again to get a boat afloat. 

la re-cmbarking under Are ff» reargosnl might run on fbe bridge tod cut It 
away, and take the r chaoce of being towed out of range by a steamer 

ith such a Kmetore, a force would land la ose^enih of the lime now requisite lo 
land them tn boats. 
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Wien one of Blansliards Iwge bnages i» embaAtd and » not imiaedately 
required for operations on sliore it miebt be tbnj used —Ed 


SECTION V 

PRAQilENTAaT KOTICES 0» KATAL AR»ANCE«*NT8 TOR DISEMBARKING 
TROOPS* 

In landing without opposition advance in line sbreasl with ss few men in the bow 
of the boat as possible which will enable her to be laid high on the beach and prc 
vent the men from getting wet 

W hen opposition is espetted the troops intended to he landed from men-of war or 
transports in an enemy a country should have on the previous night three days pro 
vu ons ready cooked and served out as they are leaving the ship When m the boats 
they should rendezvons at the nearest ship in shore , when ready, advance in hne 
cosered by the launches and all other boats carrying guns and flanked by frigates 
andhngs u the water will allow K Suhattcmt party should he named to advance 
to an he ght to observe what is going forward while the battalion is forming which 


required 

Any number of told era that can be conven cntly earned without lumbenDg the 
oars or loading the low may be atowed in the boats 
All hoati should be provided with two buckets for baling m the event of their 
being struck by shot in which ease a tallow plug or a teaman s jacket should be 
quickly placed m the hole should there be extra aromumiion in the boat it should 
be removed into the item ahecta and kept dry 
When the launches and p nnaces &c are eotiraly filled with troops theyslould 
be towed by 14 tutny tmoU boats as can be spared from tbe fleet 
Each boat should be futaished with two pUnkt tbal would alow between tl e after 
thwart and head sheets or If this cannot be done let them be slung over the 
gunwale These planks when nailed to a batten on each end will enable the soldier 
who at all times is heavily laden to have confidence to embark or otherwise without 
wetting himself 

All men of war hosts hare gang boards which will answer when you cannot get 
broader ones 


lakdino oh surf beaches 

Troops cannot be landed in a heavy surf vnthout great nsk The boats of tbe 
tountvy where the service takes place will answer better than our own (perhaps) and 
if they do I should take the liberty of borrowuig a few for a abort time 

But I should push for a nver or get within a reef if possible Beaches defended 
by surfs are generally accessible before sms nse in moderate weather You can land 
at Jladrai betweeu < and S a as , by 10 you could only approach it in a llasnla 
boat- 

On these beachea there are generally nmaing three heavy sorges if yon place 
your boat on the back of the last and let the men pvU/or thttr Uret you may reach 


Gleued fren lEc contipoedeiMx at an «U Naval QtSm 
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account of the Srojwjsnjnity of defining prcciieljr vrbal h to be done In regard to 
embarking and disembarking Irooja under fire,— these operations depending upon 
local circurastaticca, and because that, before orders can be issued, a careful recon 
notssance must be made of Ibe place proptwed for the point of embarkation and 
disembarkation,— hovr it is protected,— faosr near it can be approached with vessels 
of light draft of water to scour the beach and corer the boats,— what description of 
boats are at command,— the number of men to be landed and taVen off, Ac • 

Dnt assuming tbit these prehminai^ questions are prorided for, the details and 
precise arrangements for the embarkation and disembarVation of inept ondtlores 
arc desirable , therefore, in order to gwe erery information possible, the best au* 
thontics attainable hare been eelecled, as giren la the preceding Sections 
For ordinary circumstaricea, and esery day occunrenee to British soidiers in their 
tour of foreign and colonial aemce, the Qaeeo'a Regulations should be consnlted, 
commencing at page 325 and ending at 369, third edition 
The introduction of steam to raantime war affords facilities of transport, and the 
means of covering a landing or re embarkation, not available before , but these 
additional means do not gire the actual operations any greater fadUties than before, 
as the men and stores are still to be placed in boats adapted to the local circmn- 
stances 

For distant operations, the long boat of the transport and the Unneh, barge, and 
pinnace, are the only resources which bare bilherto served the purpose, and fiat 
bottom and other boats constructed espressly for the landing of troops are difficult 
to carry, and rarely found at the point of debarkation 
The British toldier, after a few weeks afioat, acquires a certain degree of handieesa, 
and what is termed his ' sea legs be will then profit by the bints offered in Section 
JV, of this article, written by Captain Rea, of the Royal Manses, 

The landing in Egypt in 1801 is given in Section VI as an example of a debarkation 
of a large force, as extracted from Sir Robert Wilson’s ' History of the Bntisb Cx« 
pedition/ fourth edition The force landed was probably the largest (5000 men) ever 


* The following memaraoda for tecooaoitniigpTeTioii* otfor rrpott lubieqaeat.to a landing may 
he urefu] wd •reeptahle 

" La nature dei c6cei hord4ei de dus« eouvrrte* d« roebera pUta qui rendent leur abord plni ou 
moina dangetena htnasOa de faJaiiei qm ea int*rdiaeotabiotum*ntl aceJa— les partiea ddrelop- 
pitt et dleouvertei rropres aus deicentea—te* parbei reotiantea otTrant dei aniei et det porta— tea 
po ntea et lea capa proprei aui forta tux batttt ea qui pooirant djfendre lea poiata leceaaiblea— tee 
15ea adjicentea aerrant d ouaiagta araoeea qm fotroeol dea bamiraa aux tenutiaea de 1 enoeroi— 
leaUaaea— lea anaea— lea buea— lea ndea— lea porta | U nature dea aenla qui aontnAieaaairea pour 
1 entrfe etpour U aortie de cea porta dont II faut lod qoer lea aranUgea et lea inconTfn ena— lea 


g4rie,_tjtei en attendant que lea troupea i<8Uea de teix et teulieuxpuiiaeut tiiivei aux puu, a 

attaquea — . S il eat det nriSrea qni eient leor embooilifre «or cea efltet tea mxr*a xpportent dea 
Tanationt aur leur paatage , it fast rendre on compte exact de cette induence “—Atde Hi/mctn i 
lusagtdttOffcierii’ArtitUneieTranee Tone aecoaiJ stbed p IIM 
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thrnwn or t)iore at one time, and the whole of the arraogementj appear as perfect 
as they were successful, and scrreasa beautiful study for iimilar operations 

In rrnewm; the Important points mihraced by this subject, and recapitulating the 
Sections of this article, which comprise, as regards £miarMnni. 

First, the deliberate and careful stowing of the Artillery, Engineer, and other stores, 
to be placed in the ressels In the order of probable wants, and to as easily to be got 
at, as explained in Sections 1 and it , — 

Secondly, (be eabarLation of the horses and troops • 

Lastly, the economy and ttamgenteot of the whole atloat, which are especially 
proTided and explaineil In the Queen’s RegnUtions 

In the DuemiarMion, the hones and troops become the first for consideration ■ 
the men to be plaenl !n boats, the hones asnini to shore, and a few pieces of light 
arlQIery drafted on in the first instance by seamen olherwiie the first operation in 
embarking is tbe last in the disembarlatioo the final one will, of course, depend 
upon the Objeetire Points of the expedition to be attained G 0 L. 


DISINFECTION.-— See * Sawtraar PaacAtmovs ’ 
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ecaetiPTto'r or mt omso sttt3 avo stAcnmnr, &c cisd i\ rna 
eascTtox or tri wiw rita at floaaa’ rotsr, Miiroao narivt 

There were four belli employed, which I shall desmbe separately, as they all varied 
either in sue, shape, or matenaL 

Piftn/ BeU figs 1, 2 3, ud 4 —No. 1 dinag bell was made of cast iron C feet 
2 Inches long 4 feet C Inches broad at (be bottom (on (be outside), and 6 feet 2 inches 
high , (be sides and ends were 1 1 inch (hick at tbe top and 2) inches thick at the 
bottom, the top of tbe bell was 1) ineb thick, and strengthened by a strong longitu 
dinal iron nh, to which the block of tbe fall was shackled there were also sis trans. 
verse nbs, three on eaeh side of the longitudinal one This hell was not qnite flat at 
the top bat rose SJ inches from the sidestowardstberrstre.and was cast in one piece, 
it weighed 4} tons On (be top were ten convex lenses, 8 inches id diameter fitted into 
a rabbet formed m the casting, hanng an iron run screwed round them on the inside 
of the top of the bell to secure them these lenses admitted sufficient light, when tbe 
water was clear, to distinguish tbe smallest objects (which I have been enabled to do 
when In tbe dinog bell 54 feet under sraler).« Aur was tnpphed to the workmen em. 
ployed in it through a leather hose, one end of which was screwed lolo the centre of 
4be top of (he bell, and the other into (he receiver of an air pump worked from above 
The bote that admitted the air was covered on the inside of tbe top of tbe bell with a 
piece of circular leather, secured by eight acrewa, in the spaces between which the air 
entered and spread avoiding thereby an unpleasant direct enrreoL This piece of leather, 
should tbe hose burst, would also prevent any very great quantity of water from 
entenng the bell instantly, and there was always lufficient air in it to support tbe 
workmen till they could he raised to the aar^KC Oa the outside of the hell, at each 
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/foi?.— The hoje* were made of co«>hide douWe," nfarly a qnarter of an inch 
thiclci between which there wu » layer of coarae duclc, well nibbed oter with cur- 
ncr’a dubbing*, the leather was tongaed mt the team, the edges thinned, turned 
(loirn, and itilclicd through the whole. The hoses were made in lengths of about 
18 feet, which were joined together by a brass male and female acrevr; they re- 
quired to he well greased eiery two or three weets with a miatore of tallow and 
bees'-wax 5 in cold weather, the quantity of the latter article was very small, but m 
summer more was required, to give solidity to the composition. The diameter of the 
hose was about 2| inches : if well made and taken care of, one would last die or stx 
years. 

The hoses when in use ought to he sup|iorted at the joints by snail lines, in order 
to prevent their being strained.'—^ elevation of diving bell and machinery. — 
Plate I. 

CraS, ifc. (Plate II ) — Each beH was suspended from A cast-iron crab, mounted 
upon a small wooden carnage baring four cast-iron wheels attached to it ; over the two 
front ones, small piuion-wheels were placed, which were turned by a short iron bar 
being inserted into holes made into them for that purpose: by this means the bell 
was moved with the greatest facility from the front to the back of the waU. The 
wheels of the crab-carnage moved on a rail-road died on the top of a large carriage 
upou which they were placed. One end of the hell-fall was fastened to the frame of, 
tlie crab.carnages, and the other to the barrel of the crab, passing through a double 
block at the top and a treble one at the bottom. The lower block was secured to 


Gutta percha i> now (be avitaUe outenah— 
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t]ie(]iTlngVIM>f alrongclitln!, which arm ran through ttirre itrong ironihacVies, one 
of whicli w*i boiled to the lower btoek, and the other two to cacli end of the longi- 
lu imal Tab on the lop of the bell The fall wat a 7-inch ihroud lijrrd rope In »ix 
partv Two men were tufficient to ni*c or lower the bell when it wta under water, 
but it re<]aired lix or eight to riiae it when out or coming out. A crab and carriage, 
aimiiar to the one to which the bell waa attaclieil, waj uicd for lowering down the 
large blocli of granite and limratonc. 

Slajf —The itage from which the ditiog betla were worked embraced the whole 
(ciJ/A of the \'iec-wal1v erected, with pdea from (K) to 7S feet long and from 14 to 
15 inchea iquarei theg were pointed and aliod with iron *t the bottom, and had 
also large flat atonca bolted to tliem, hj which neaos.theg were more eaailj lived in 
(heir proper place*. The outer and Inoer rowt were 23 feet C inches apart in (he 
clear at (he lop The piles haltered abont (th, and were placed from 10 to 12 feet 
from each other Tlie ainng piecea upon which (he rail road waa laid were aliout 
40 feet long (each length) and front 14 to 15 inchea square, secured to the piles by 
screw bolts and nuts The itnng p ecei were supported hj strong clrals under them, 
w-hich Were nailed and screwed to the piles, they were also further secured by an 
iron band. The lerel of the rail road on (he stage was D feet C inches above high, 
water spring tides A gang board, 15 Inches wide, was flved on the outside of the 
string pieces, for the workmen to walk on. Strong Urula were fixed against the outer 
hnd inner rovrt of piles, an 1 the stage was secured to the sliore by iron chains, which 
could be tightened by screws when required. Tbe front and back parts of tbe stage 
Viere connected together by cross piecesof timber (Umches x 7inehes).boItedi}own 
to the string pieces, underneath them cleats were oaiied, for the purpose of steadying 
the itige, and keeping it spare these cross pieces were occasionally shifted one 
was always placed at each eod of the part of the work where the diriog bell was 
employed, a space generally of from 30 to 40 feet in tengih At dilTerent parts, along 
the stage, sheds were erected m winch tbe sir pomps were placed, sod also a small 
windlass, by which the box containing the rock and shingle (hat hid been ereaxated 
by the workmen employed lO (he dising bell was drawn up and the contents emp 
tied into a barge stationed to receive it Dy siinilar means spalls and mortar were 
lowered down to the masons who were building in the bell A boat was always In 
attendance, in wbicb there was a supply of inorlar snd small stones, Ac kept in 
realincss, and also a labourer to empty and 61! these boxes A small line was 
attached to them, br which means they were pulled into the bells by the workmen 
The floors of the pump-houses were about G feet above high water, and as the tops of 
them abutted against (he string piece of the stage, and were level w ilh it, their roofs 
were found very useful for laying on them many imalt articles required by the 
workmen employed on the stage i the mortar Inx hod a cover to it Tbe roads by 
which tbe large stones were brought from (he shore to the stage were formed by two 
baulks about 14 inches iquare.laidparalleltoeachother, 3 feet apart, having a gentle 
slope towards the front wall of the pier, by whidi means the truck upon which the 
stone was placed was easily pushed forward by one man, as a rail road was laid upon 
tbe baulks one end oftbem Rsted upon a stroog piece of tunber, which was spued 
to two of tbe inner row of stage piles, and tbe other end on tbe bank on the shore 
the centre was supported by uprights These roads were from 60 to 80 feet long a 
piece of wood was nailed across tbe ooter end of them, to prevent tbe truck from 
running over 

Btll rnsel— The diving bells at Ilobbs' Point were at first worked from a 
schooner of about 120 tons a stage having been erected across her deck, projecting 
over each side, from thence the bells were ttispended from crabs placed on the stage 
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Fig 8 — -Siile Elerafion 

Fig. 7.— Elevation of Atr^jniup. of Air-pump, 



//o»r.— .Th« hose* were made of cow.Wdc dooMe," oesTly ft qoarter of lo inch 
thieV, belneen svhich there st** a layer of coarse dueli, vrel] robbed over with cur. 
ner’i dubbings (he leather was toogoed at (he team, the edge* thinned, turned 
down, and stitched through the whole. The hoses were made In lengths of about 
18 feet, which were joined together by abrasa male and female acrew; the/ re. 
qnued to he well greased every two or three weels with a mixture of tallow and 
bees’.waa ; in cold weather, the qoantit/ of the latter article was vei/ small, but in 
summer more was required, to give solidity to the composition. The diameter of the 
hose waa about 2\ inches: if well made and takes care of, one would last dve or six 
years 

The hoses when in use ought to be supported at the joint* by atuall lines, in order 
to prevent their being attained .—i're elevation of diving bell and msehinrry-- 
Plate I. 

Crab, S^e (Plate II)— Each bell wa suspended from a casUron crab, mounted 
open aitnall wooden carnage having fourcast-irouwheeii attached to ilj over the two 
front ones, smatl pimon-wheeU were placet!, which were turned by a short iron bar 
bciQg inserted into hole* made into them for that purpose » by this mean* the bell 
was moved with the greatest facility from the front to the back of the wall. The 
wheels of the erib-ctmige moved on a rail road fixed on the top of a large carnage 
upon which they were placed. One end of the hel)-fa1l was faitencd to the frame of 
the crab-eamages, and the other to the barrel of the crab, passing through a double 
block at the top and a treble one at the bottom. Tbe lower block was lecured lo 


pertha U bow ift* nuulit* uioien*! —FJ‘I 
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t)ie diTtng W11 itrong cliatni, which wrre ninlhroiigh three tlrons iron thicLIcr, one 
of which wti boiled to the lover block, end the other tvo to etch end of the longi* 
ludinal nb on the lop of the belL The fell vu i 7>Ineh ihrotid lajed rope in »it 
prrt« Tvo men were tiifllcient to nite or lover the bell when it vas under water, 
but It re<]a>red ii'x or eight to raise it when out or cotning out. A crah and carnage, 
iimilar to the one to which the bell wai Uiached, wai used for lovenng down the 
large blocVi of granite and limettone 

Staff — The atige from which the dmog belli were worled embraced the whole 
widMofthe pier wall, erected with pilea from OO to 7S fret long, and from It to 
15 inchrt iiinarei thej were pointeil and ahod with Iron at the bottom, and had 
alto large flat itonci boiled to them, hjr which meani Ihej were more casilf fixed in 
their proper placea. The outer and Inner row* were 23 feet C incbei apart in the 
clear at the top The piles battered alMot (Ih, and were placed from 10 to 12 feet 
from each other Tlie itnng piece* upon which the rail road wai laid were almiit 
to feet long (each length) and from 14 to 15 inches iquare, secured to the piles b)' 
screw bolts and nuts The string pieces wcresupjtorled by strong cleats under tbeni, 
which were nailed and screwed to the piles, they were also further secured hy an 
iron band The lerel of the nil road on the stage was 0 feet C inches aboie high, 
water spring tides Aging board, 15 inches vide, was fixed on the outside of the 
string pieces, for the vorLmen to walk on Strong struts were fixed against the outer 
bnd inner rows of piles, and the stage was secured to the shore by iron chains, which 
could be tightened by screws when required The front and back parts of the stage 
yrere connected together by cross piece* of timber (14 inches x 7 inches), bolted down 
to the string pieces, underoettb them cleats were oiiled, for the purpose of ttead)ing 
the stage, and keeping it apart these cross pieces were occuiooiUy shifted one 
was always placed at each end of the part of the work where tlie dirlng bell wai 
employed, a space generally of from 30 to 40 feet in length At different parts, along 
the stage, sheds were erected in which the air pumps were placed, and also a small 
windlass, by which the bos containing the rock and shingle that had been exeaTitciI 
by the workmen employed in the dmng bell was drawn up, and the contents emp 
tied into a barge stationed to reeeite it Dy similar means spalls and mortar were 
lowered down to the masons who were building in the bell A boat was always in 
nttendancc. in which there was a supply of mortar and small stones, &c kept m 
readiness, and also a labourer to empty and fill these boxes A small line was 
attached to them, br which means they were pulled into the bells by the workmen 
The floors of the pump houKS were about 6 feet abore high water, and as the lops of 
them abutted against the string piece of She stage, and were lerel with it, their roofs 
were found xery useful for laying on them many small articles required by the 
workmen employed on the stage the mortar lios had a cover to it The roads by 
which the large stones were brought from the shore to the stage were formed by two 
baulks about 14 inches square, laid parallel to each other, 3 feet apart, haxinga gentle 
slope towards the front wall of the pief, by which means the truck upon which the 
stone was placed was easily pushed forward by one man, as a rail road was laid upon 
the baulks one end of them rested upon a strong piece of timber, which was spiked 
to two of the inner row of stage piles, and the other rnd on the bank on the shore i 
thecentre was supported by uprights These roads were from CO to SO feet long a 
piece of wood was nailed across the outer end of them, to prerent the truck from 
running over 

Bell Irssef-*-The diving bells at llidibs' Point were at first worked from a 
schooner of about 120 ions a stage havug been erected across her deck, projecting 
over each side, from thence the beUs were suspended from crabs placed on the stage 
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A «)ioxel nith a ihort liantSIe 

Two iignat hamiiien. 

A pair of lewises 

Two chains, ■ large and a small one, a twah, apiece of chalk, a trowel, and foot rule. 

The miners in the bell emplojed iit ezcarating shingle, nibble, and rock, re<]uired 
the following tools, sia. 

A crow-bar, 3 feet long 

A tniner’i pick with a abort handle 

A shovel 

A sledge hammer. 

Two signal hammers 

Several gads of different lengths and aises, a swab, and a piece of chalk Tin 
tubes, powder, and horen, vrere taken down bf the workmen when wanted 

Manner c/irorltinj tke Sirinff The belli were at first, for a few months, 

worked from a vessel of about 120 tons, but from its being found Ttrj inconvenient, 
a stage (as before described) was erected, on the top of which was a strong wooden 
camsge, mounted on four Iron wheels, traversing on a rad road from one end of 
the stage to the other (which estended the whole length of the front wall of the pier, 
200 feet) , on this carnage another rail road was laid, on which was placed a crab 
and carnage, and to It the diving bell waa attached b;r this means it could be moved 
wherever required, wiiU the greatest ease In the summer, the bells were emplnj^ed 
from fi o’clock in the morning tiU 7 o’clock In the evening , the remainder of the 
pear, from daplight till dark The pnncipal directions Decessorp to he given for carrp- 
iRg on the work in the bells were commaiii<ated hp the men emplopcd In them to 
the supenniending foreman (who was coostantlp stationed oo the stige), bp stnlung 
the side of the diving bell with ibe signal hammer a rerlain number ol strokes, each 
having a particular signification, of «Wh the following is ao esplsnstion, via. i 
Ont stroke, signifies that thep require snore air 
7W strokes, to let the bcU reroaiii as it is 
Thrt« „ to raise It 

Four „ to lower it 

Fire H to move the bell to the front of the walk 
Six „ „ to the back. 

Serm „ „ to the right 

EijhI „ „ tothelefr. 

All other coramonlcations were made bp wnling them vnth chalk on a small board 
painted black, to which a line was attached, resrbing from the bell to the stage, 
which was pulled up bp the workmen when Ibepvnshni to send up a message there 
was a small chain about 5 or 6 feet long, fixed to the lower end of (his line, or other, 
wise it would soon hive worn out bp rubbing against the bottom edge of the diving 
bell when drawing the message board up and down 

A carnage and mb similar to those used f<ir the bell vras emploved for lowensg 
the large stones to (he workmen and the small atones and mortar were sent down to 
them in a smaU bos. A labonrcr waa atiiioned in a barge, who attended upon two 
bells, either to receive what the minen excavated, or to inppir the masons with 
snatenali. 
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The following wis the distnhuUon of the meo sltecbed to each hell, having a fore- 
man to mpcnntcna the whole of them 



Tke KninbeT of the Dinog Bell bM haw cmplayed 
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Attending guy rope. 
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For a relief . 

At the crab 
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forking the iir pump 
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In the boat attending 

^^Clrkraen 

2 1 for two building bells | 




One foreman tupenotended the fourtMlls, when more handa were reijured to work 
the air>punp, one ot the men ttaWosed at the mh »3t»ted. 

The masont attached to the dirmg beUt, when not down in them at work, were 
employed on ihorc in prepatleg end aeleetiDg ancb ttonei as were requred, and the 
hbourera were stationed either at tbemb orgoy rope* At higb water, fire or aix men 
were necessary to work the air pump, one only hems then left at the crab The 
foreman had the entire direction and dutnbotion of all the workmen attending the 
diTing bells , no man was allowed, upon toy occasion whatever, to leave his post 
without bis permission llis particular duty was also to pay the greatest attention 
to all signals At low tide, jf thebells were not id deep water, two or three men were 
quite auflicient to work the air pump The workmen employed with the diving bell 
were not allowed eny regular hour for hreakftst or dianer, but took tbeir meals by 
turns, at whatever time they could heal be spared for a abort penod from tbeit work. 
In the aummer, the men working at the bells wert relieved three tiroes dunng the 
day, VIZ the fint party went down at S o’cJock in the morning, the second relieved 
the first at JO, and the first relieved the second at 2, and they remained down tiH 
7 in the evening, at which hour they left work by this arrangement one party went 
down in the hell twice one day, and once the next, alternately, in the winter, on 
acconnt ot the shortness of the days, the men employed In the dmng bells were only 
relieved once, vu. at 12 o'clock the average time, therefore, that the workmen were 
down in the bells was about hours, both m aummer and winter, each tpelL The 
reason an additional man was allowed to work the ait pump attached to the buildiog 
beU vras, because it was moved about ofteuer, and also required to be kept more free 
from water. 

The fohuwwjg were the rates of pay the workmen received who were employed fa 
the diving bells at ililford Haven i 
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Ifuoni 

« d 

Paj per hour when down wording in the bell . 0 6 
Paf per hour when relieved and employed abore .03 
Dailj paj during aummer, working fourteen houn 
per diem, tiz seven hours in the diving bell, and 

seven hours above 0 5 

Dailv paj dunng winter, worhing eight hours per 
diem, VIZ four hours in the divtng bell, and fonr 
hours above . . . . .38 


tlmrn l^boureri^ 
* d * d 

0 7 0 0 

0 2 0 2 


5 3 4 6 


3 0 2 8 


The foreman in charge of the beBs had XI Sa per week constant pay, both winter 
and summer 

The labourers employed at the air pomp received 2d an hour during aummer, and 
la 8d per diem during winter , they never worked in the dinng bell The common 
wages at Pembroke were 2a 6<f per diem for aitificen, and la S<L for labourers 

General Oiiertahont on Sell feork —from the improvements made in the con 
atruclion of diving bells, and the faahly with which the workmen can be furnished 
with an ample aupply of air bj the air pump, any desenption of work may now 
be executed by their means, and with very bttle Affieully or daoger ilinng for 
the apace of fonr years been constanity In the habit of going down in (he diving bells 
employed in the erection of the landing wharf at Hobbs' Pomt, Blitford Haven, for 
the purpose of inspecting aod tneasonng the work in progress I am fully latisfied that 
tmilding may be performed nnder vratcr vnth an equal certainly u above , hut (he 
greatest possible care must be coostantly paid to carrying on tbe work , to insure 
which, It is essentially necessary that a very steady attentive man should have the 
entire direction of all the people atitclicd to the diving bells, who will also pay the 
strictest attention to all signals made by the woriimen employed down in them, and 
by whom the whole of the nachineiy, gear Ac. (j>ortieularty ike /all ) ahould care* 
fully be examined erery morning, and a vmtiea report given that be had done so to 
the Officer supenntending the work The greatest incODvenlence expeneoced by the 
men working m the belli was the pain produced in the ears from the presiore of the 
condensed air on the drum, which occasiooally, when in very deep water, brought 
blood from them, and also from the note t tins, however, rarely happened and as ■ 
proof that they did not suffer any very great ioconvenieDce, one man only ever 
quitted bell work from choice, and several were emploved in them from tbe com- 
mencement to tbe completion of (be work, a period of upwards of four years. Tbe 
workmen in (he diving bells always wore thKk fiaDnel frocks and breeches, aod high 
mud boots well greased and most of thm Caonel or worsted caps, from the depth 
of water at high tide (especially during tbe winter nouthi), and from tbe heavy 
rams, it was so muddy that candles were obi ged ibrn almost conitantly to be used, 
wbrs it was found neecssarr io bare an addituMia) mao at the air piraip. From the 
greatest attention to tbe signals made by (be workmen employed In the diving beHs. 
and a constant examination of tbe machioery and gear, not tlie moil tn/if aenJent 
occurred dunng the whole penod the bellt were In uses but I fee! It my doty to 
atate (as a warning), that a most serious one would most prvibahly once have ha^ 
pened, had the bell not been in very deep water at the time, la coBsrqmec of the 
small line attached to the tnesuge board gHtiag betvreen the cheeks and sheave 
of the lower block, and thereby for a abort time Jammltg the fsB, and as tbe 
bell was lowering dovm, several rards of it bccaaie ilark , thertfixv, wbn the Cae 
got disenpgrd from tie llork which it soon did the d.vieg Iw!] soddenly fdl at 



i»ivisn npu,. 

T)>f Mitntlng nti lb<* dutriWian of ihe nen ttwched (a each ML luTlnJ « f 
Win <0 itir^Tifttfti Hite nfihani 


H 

Tk« ef thiU| lull »»,( k>>« iHhpIoycd 

opfcir* 

Na* 1 sal Pu t Unf 

! Vw 

sands 

~T*(rant!B|r 

ra? 

No I 

m 

' 

tlcmarki 
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N*.a 

for 
No 4 

Remorkt 

Maions . . 

f' 
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2 

2 

Labouren . 

Employed 


u 

i 

For a rtlitf . 




Atwjre, S'-’ 


f' 

1 


1 

1 


Attendicr 

Labourers . 

r 

2 


i 

2 

For a relief , 

At the 





4 

4 


Itofking 


. , 




. . 1 


' 

Jo ihel-r 

Total 






Morkmen 

31fortwobuiMiagbe1ts| 

ummumm] 



One forcn&Q taii«nnteo(Icd \he foor VlU • xl>ro more liuidi were rtqoired 
tbe air.punpi one of (he tneo auttoned at the cnb esotted. 

The maioni attached to the diting belle, nhen &ot domi in them at acc 
eraptofed on ihore In rKpario^ end eelectio; goch (tones as srere required 
Uboorers trere itstioned either at themborpij rope At high vater. tlTCor 
were necessary to work the air pump, one only being then left at the cr 
toTtman lud the entj/o direction and distribution of all the worluncn atirr 
diTingbellst no man was allowed, upon any occasion whaterer, to leare 
without his perujission llis particular duty was also to pay the greatest * 
to all signals Allow tide, if the bells were not so deep water, two or three n 
quite sufilcient to work the air pomp The woikmen employed with the dn 
were not allowed any rcgalar hour for breakfast or dinner, hut took their > 
turns, at whatetec time they could best be spared for a short penod from tl t 
Is the snasJCr, |he mm worVi^i' si the PdJs went jehered three tunes i3 1 
ilay, the first party went down at 5 o'clock in the morning, the second r 
the first at 10, and the first rehered the second at 2, and Ihty remained d 
7 in the erening, at which honc they left work by this arrangement one pat ; 
dawn m the bell twice one day, and once the next, alternately in the w nt 
account of (ieahortoess o/thsdsys, the roes employed ta the fliwog hens wc 
tehexed once, \iz at 12 o'clock the tTeragC time, therefore, that the workmen 
down m the bells was about 4^ houn, both la suonner and winter, each spcM 
TCtsow an. additional roan was allowed to work the air pump attached to the bu 1 
bell was, because It was mored about oftencr, and also requiredto be kept more i 
from water 

The foITowrag were (he refet of p*f fhe wwkmefl iweireij who were employed • 
the diving bells at Milford IlaVem 
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DIVING DKESS AND APPARATUS.* 

For the removal of wrecha, shoals, enlarging entrances to harbours, t DiakiBg sub- 
marine surveys Ac, where so much of the diver’s success depends upon his being able 
to extend his operations over a large space of ground, the Diving Dress possesses 
many advantages over the Diving Bell, as the Utter, although very useful u building 
under ivater, affords so limited a space for working that it much impedes the opera- 
tions of a diver when employed on either of the above named objects Thus, for 
general purposes, the diving dress is preferred to the hell, and it has been a desidera- 
turn to ascertain the best form to he given to it, so as to preserve the health, and 
endanger as little as possible the safety, of the meu employed 

Mr Deane appears to have been the first person hnown to have used the dmng 
dress, or at least to have turned it to any practical utility His apparatus is exceed- 
ingly simple, and is usually Styled (be ‘Open Dress,* on account of the metal helmet 
(which covers the head and breast of the diver) being separate and unattached to the 
lower part or bodv of the dress The latter is made of stout Macintosh cloth, and 
forms a complete water proof covering to the body from the feet to the hech here, 
as well as at the ends of the sleeves, there are openings left sufficiently large for draw- 
ing the dress over the person, and for passing the hands through, which must be left 
exposed to enable the diver to work properly these ends are tightened vound the 
wnsts by linen wrappers, while the upper opening is plaited, and loosely drevm 
in round the neck, and confined there bya handkerchief or band The metal helmet, 
with a loose canvas jacket attached, drops down over the head upon the diver'i 
ihoulden, being prevented from coming off by weights suspended from it, resting 
against his breast and hack The helmet on this pnnciple becomes a small portable 
diving bell carried about by the diver while at the bottom, ind the circumambient 
water ii at the same time prevented, by (he dress, from getting to his penon An 
air pipe leads from the back of the helmet to the surface, and when a proper supply 
of air IS delivered from the air pump above, the water will be perfectly excluded from 
the helmet down to about the level of the neck the collar of the dress should come 
up as high as the direr’s ears, so that any water accidentally nsiog higher, from air 
imperfectly supplied or oiher causes, may be prevented, as much u possible, from 
flowing over the collar and wetting hit person, — a circumstance attended with most 
injurious effects to health, and oecessanly nUnSiog the operations. It should be 
remarked, that with hlr Deane's apparatus the diver roust always keep his head as 
nearly as possible Upright, in stooping or lying down with the bead out of that 
position, the water will bare a teodeocy to nse to the helmet and flow orer the 
collar , and If by accident he should fall down bead foremost, or become entangled 
with the head downwards, he would certainly be drowned, unless spcedJy citncatcd 
and hauled up This la a great incoovniienre, as most divers prefer the tlooplog or 
creeping posture while working to any other, and it becomes troublesome and painful 
to keep the brad erect while the vest of the body is sot so. On the other hand, 
divers remark that the air they breathe is osuch purer while working in this dress 
than In what Is called the 'Tight or Close Dress,* which will presently be drsenbed, 
on account of the freedom with which the waste or foul air can escape from a brl- 
met open at the iMttom 

The inconvcnicDce, and even danger, at ending the nse of the open drtts which la 


• pTt^rUwrart llawkliwow ILF 

V lUtwet dims wrwWIr ewiOrrsa s» estariwf lb# rst/sm S# Sa. C«r|« . hwVw 
Bemsia. 
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DIVING BELL. 


least 10 feet the jerk thereby occasioned was not felt much, as the bell most forlo 
nately was then m very deep water, otherwise it would roost probably have broken 
the fall, and proved fatal to the two men that were in the diving bclj To prevent 
the possibility of this happening again, Iimmedutely had three straps of leather, about 
2 inches Wide, nailed across the cheeks of *11 the lower blocks, winch I recommend 
always being done. 

W J S 


As Officers may be often thrown into situations where, although advisable to use a 
diving belt, It rosy be impossible to procure a cast-iron bell of sufficient dimensions, 
the following account of a wooden bell, extracted from the * Transactions of the InstU 
tution of Civil Engineers,* may perhaps prove useful 


BSSCntPTIOK OP A WOODBV DiTtNG BELL EUPLOTCO BV MB SEVOEL IK THE 
COVaTRUCTlOK OP THE LAST BRIDGE, NEAR PLTUOUTR 
The intenisl dimensions of the bell were 5 feet 6 inches in length, 4 feet 6 inches 
in width, and 5 feet in height the sides, ends, and top were made of two thicknesses 
of If inch well seasoned elm board , the inner case was constructed with iti joints 
parallel to the top and bottom, or month of the bell, whilst those of the outer esse 
were vertical, or at right angles to the inner joints, the top joints were crossed in the 
same manner as the sides, all the joints bad a slip of flannel saturatedjn acomposi 
tioa of bees’ wax laid between them aod were dore tailed together, asj set as close 
as possible by means of screw clamps, &c the tides were rabbeted to the end, and 
the internal angles strengthened vntb brackets The whole surface between the 
inner and outer case was covered with double flannel, saturated as just described, and 
was then connected together by a number of wooden pins dipped m tar, and tightly 
driven the top was perforated with six boles, of 6 inches diameter each, in which 
were firmly fixed a correspomhog number of strong lenses set in white lead , a hole 
of 3 inches diameter was made in the centie, in which was fixed a brass pipe with a 
screw to attach the air tube four hoops ofwroagbt iron, two internal and two external, 
were screw boiled together, tbroagh the tides and ends of the bell , internal and ex- 
ternal cross lacings were also screw bolted to those hoops, and to the tides and top 
of the bell, in these lacings, the chains by which the bell was suspended were fixed 
iQ strong iron eyes, which passed through the top of the bell, and were nveted to 
the inner lacings All the screw bolts were dnven with tarred oakum, and every 
precaution was taken to render the whole air tight The bell, thus finished, weighed 


sink with steadiness in about 25 feet water The bell was provided with two move- 
able seats and a foot board for the divers, and at top long boxes were fixed, in which 
their toob were kept , it was provided with air by a double acting force pump, the 
cylinders of which were 7 inches diameter lo the clear, making a H inch stroke 
^spamp was generally worked by four men, and made on an average, according to the 
depth of the water and run of the tide, about eight doable strokes in a minute 
This bell was mounted and worked upon a canuge and platform similar to that 
described by Lieut Colonel Savage 
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nviKG nnnss and ArpAitVTUS .• 

For the remorat of arrrcla, ahoalt, cabr^ag eninnces to btrboQn.f making iub> 
Tiianne aurrrja, Ac^ where an mneli oflhedirn'iiiicceti depend* upon hii being able 
to eilend I1I1 oprralioni over a large apace of ground, the Diring Drcii potseases 
manjr adrantagri orrr the Dicing Bell. bathe latter, atihoiigb ytry oicful In building 
under water, aflonli ao limhet] a apace for woiling that It much impedea the opera* 
tiona of a direr when rmplored on cither of the aboae named ot jecta Thua, for 
general purpntei, the diaing dresi ta ptrferrtd to the hell, and It baa been a deaidera* 
turn to aaeertain the beat form to be giien to It, ao at to preaerre the health, and 
endanger at little at potiihle the aafeig, of the men cmptofcd 

Mr Deane ippean to hare been the Itnl peraon known to hare uaed the diring 
dreat, or at leait to hare turned It to anjr practiea) utilitjr IIii apparatua la exceed* 
ioglj timple, and ia uauatl; atjle I the * Open Dma,’ on account of the metal helmet 
(which coren the head and hreait of the direr) being aeparate and unattached to the 
lower part or hodr of the dreai The latter (a made of Itout Manntoah cloth, and 
forma a complete water proof etncrlng to the bodg from the feet to the neck here, 
ai well ai at the enda of the alceret, there arc opening* left aufficientlg large for draw* 
ing the dreti orer the peraon, and for paaaing the handi through, which muat be left 
expoaed to enable the direr to work propeilf t theae enda are tightened round the 
wnats bj Imen wrappen, while the upper opening la plaited, and looaeig drawn 
in round the neck, and confined there hjn handkerchief or band The metal helmet, 
with a looae eanraa jacket attached, drop* down orer the head upon the direr'i 
ihoulden, being prerented from coming off bjr weigliti tuspended from it, retting 
■gaisit hU breaat and back. The helmet on thit principle becomea a imall portable 
dtneg bell earned about b; the ditrr while at the bottom, and the cirtumanbient 
water li at the itrae time prerented. bg the drtti, from getting to his person An 
air pipe lead* from ibe back of the belmet to the aurface, and when a proper lupplj 
of air it (lelirered from the air pump abore, tbe water will be perfeellg excluded from 
the belmet down to about the lerct of tbe neck the collar of the dress should come 
up as high as the direr's ean, 10 that toy rratcr arcidenlally rising higher, from air 
imperfect!; supplied or other causes, ma; be prerented, as much u possible, from 
flowing orer tbe collar and wetting bis persoo, — a eircomstance attended with most 
iojunous effects to health, and neeetsani; retarding the operations It should be 
remarked, that with Mr Deaoc’s apparatus Ibe direr roust ilwaji keep his head as 
iiearl; as possible upright, in stooping or l;ing down with the bead out of that 
position, the water will bare a lendeoc; to nse in the helmet and flow orer tbe 
collar , and if bjr accident be should fall down bead foremost, or become entangled 
with the head downwards, he would certain!; be drowned, unless speedil; extricated 
and hauled up This ts a great loeonreaience, as roost diren prefer the stooping or 
creeping posture while working to an; other, amt It becomes troublesome and painful 
to keep tbe bead erect while tbe rest of the bod; is not to On the other hand, 
direr* remark that the air the; breathe u much purer while working in this dress 
than in what is called the ‘ Tight or Close Dren,' which will presenti; be desenbed, 
on account of the freedom with which the waste or foul air can escape from a hel* 
met open at tbe bottom. 

The inconremcnce, and eren danger, attending the use of tbe open dress, which is 
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fig 1 TleiliTtr In lili tlffii, to|Tpo,fil tobe»J thebotlorn cfUie ii-j 

A AU j l| r. icrtneU on to « ntaHt tt »be L^k of bfimft, eon6nt>l \>j • Ml 
rt)unil tl f wauj, an I tul up no<frr the arm to (ho iurfice 
lu lUra»( w li/c line paued on Irr tl « armi, part]/ coneealnl hy w, tl c front 
wrlsht of almul 43 tt>* , «iih a tlmlior one at the back 
K Knife In walit Iielt, tuetl f«)f cutting away anything tnlh which the diitr 
maybecotne enlangtni 

L. hlcf line, to lead the dltcrback toUi Udder after hating tratelled oter 
(he apace allowed by lit length. 

r I’ncker, about 4 f«l long, for probing or feeling la tnnd or loft groond. 
n Shoes with lea 1 toles wrighiog 12 fta. taeh. 

Fig 2. Front eleratlon of helmet, with the tipper part acrewed to the lower, 
aliening the centre eircijlir lens, to unscrew when rtijoired. 

Fg 3 lUek eleration of ditto, shewing the nozzle for screwing the air pipe, and 
the escape talre for foul air 

Fg 4 Section through the helmet, ahewing the branches for the introdoction of 
fresh air, the onflee for the escape of fool air, and the screw joint for eonnectiog 
the upper an 1 lower part 

Fgs 5 and C FUns shewlog the alternate screw joint of connection. 

Plate II 

Fg 7 Side deration of helmet 

Fig 6 Plan of the lower part of helmet iarerted, shewing the pads for the 
shoulders, and projecting screws. 

Fig 9 Plan of the top of the escape^nlre, sn(b the onHee for insertuig the pm 
and eorer, shewn In figs 12 and 13 

Fg 10 Side elesation of escape talre, shewing the circular apeitoiea in the eorer 
for the escape of the foul air . 

Fg 11 Section through the teat of escape rtlre, shewing the perforated eorer 
screwed down 

Figs 12 and 13 Shewing (he section and plan of pin and eorer of escape talre, 
with the spiral spring of brass wire lying on the eorer 

Fig 14 Thumb screw and plate for screwing up the lower part of the dress 

Plate III 

Figs 1 and 2 Front and side eleratjons of air poiap- 

a,a,a The three piston rods wccesairely raised and depressed by the rero 
lution of the cranks, d, rf <f on the honrontal axle, ab. The centre 
piston being raised to the top of its cylinder, shews the circular onfice, 

6, for the entrance of fresh air 
a, a, a' Connecting rods 

c, c, c The brass evhoders within the copper chamber, * 
f The barrel for recemng the condensed air from the cylinders 
g >ozzleatendof ditto, forscrewiDgontheendoftheairpipe theotherend 
being fixed to the direr's helmet 

A Suction pump for drawing up cold w^tcr from the sea by the flexible pipe, 

», the water is discharged into the copper chamber e, by the metal 
pipe k, vertical motion is communicated to the pump rod, m, by the 
eccentric circle, n 
I Fy wheel at end of axle 




3S0 niMsn nnr<* Avn AiT\RATf?, 

la ritUi 

1 Utc I. 

Tij 1. T1 c ilitfr In hli inppo^ft! to l< t( the bottom of Iho ifa 

A Air j -rr. jrTt«t»l on to « oi lU lark of Wcr-J, ronfiowl tj ■ Ml 
tound iJ.f t»iui. Mil !»«l ap wider the left tm to Ibe *wf*ce 
a. llfraU or life line iiAsted amler the «nn*, parti/ concealed by v, the front 
^ri^lit of aljout 43 l^t , vllh « timiUr nne at the I ack 
K Ktiifc In aalil UU, wed for totting taay anything with which the direr 
m«j become entangicil 

L, Lb ! Icr Ime, to lead the direr back to hli ladder after liarlnj trarelled orer 
the tpice allowed by tu length. 

r. I’ncVer, aboni 4 feel long, for probing or feeling la nod ©r loft ground, 
a Shoes with lea 1 teles, weighing 12 !&«. each 

Fig 2 Front cleratlon of lielmel, with the upper part serewed to the lower, 
ihewlng the tenirt tlrcvlar lens, to unserew when reijoireiL 

Fig 3 Hack deration of ditto, thewlng the norxle for screwing the air pipe, and 
the eacape«ralre for foul air. 

rig 4 Section throngh the helmet, shewing the bnnehes for the introduefioa of 
fresh air, the onflee for the escape of fool air, and the icrew joint for connecting 
the upper and lower part. 

Figs 5 and C Flans sherring the alternate aertw joint of connection, 
riate ri 

Fig 7 Side deration of hdinet. 

Fig 8 Plan of the lower port of helmet brerted, shewing the pads for the 
thoulders, and projecting screws. 

Fig 9 Plan of the top of the escape-ralre, mih the onJSee for inserUsg the pm 
and eorer, shewn In figs 12 and 13 

Fig 10 Side delation of escape ralre, shewing the cumlar apertures in the eorer 
for the escape of the foul air 

Fig 11 Section through the seat of escape ralre, shewing the perforated cover 
screwed down 

Figs 12 and 13 Shewing the section and plan of pm and eorer of escape-ralre, 
with the spiral spring of brass wire lying on the eorer 

Fg 14 Thumh-screw and plate for screwing up the lower part of the dress 

Plate ni 

Figs 1 and 2 Front and aide derations of air pump 

a, a, 0 The three piston rods, sncccssively raised and depressed by (he revo- 
lution of the cranks, d, d, d. on the honaontal aale, a n- The centre 
piston, being raised to the top of Its cyhnder, shews the circular orifice, 

6, for the entrance of fresh air 
a , a', o' Connecting rods 

c, c, c The brass olmders within the copper chamber, s 
f The barrel for receiving the condensed air from the cylinders 

Nonle at end of ditto, for screwing on the end of the air pipe, the other end 
being fixed to the diver s helmet 

i Suction pump for drawing up cold water from the sea by the flexible pipe, 

I, the water is discharged into the copper chamber, e, by the metal 
pipe, it, vertical motion » communicated to the pump-rod, m, by the 
eccentric circle, n 
I Fy wheel at end of axle 
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Plate IV. 

Fig 3 Plan of top of cylinder The arcnlar holes arc for fixing a screw wrench 
to screw the cylinder to its bed 

Eg 4 Side elcxation of brass cylinder ep represents a leather washer, upon 
which the cylinder is screwed to prcTCnt the escape of the condensed air 

Fig 5 Plan of under side of cylinder, shewiiig the ralrc 

Eg C Section throngh cylinder and part of barrel, with the piston drawn up 
shewing its Talre, and the Tatre attached to the bottom of cylinder h Onfice 
. and tube for the entrance of fresh air h h,h Orifices below for the passage of 
condensed air into the barrel This section represents (he moile of screwing the 
piston rod and piston to each other, and of secnnng the pieces of leather of 
which the piston Is formed w te Section of a circular wire ipnng which 
forces the under leather of the piston against the cylinder 

Eg 7 Plan or horuontal section through the eyhoder, shewing the upper side of 
lower ralre 

Eg 8 Side elevation of piston, and part of rods 

Fig 9 Section through the neulhe (brass) part of piston, with the pieces of 
leather, composing it, removed the inner screw receives (he piston rod , the 
outer one Is screwed into a brass cap or plate fonning the top of the piston 

Eg 10 Plan of the lower part of (he piston, tbewing the under side of valre 


DIIAININO may he generally eooildered (bus i with reference lo~ 

A Military purposes, ** * * *, ,**, "l"'*' * *ii 

11 Sanita^ do > . . , , . 

C Economic do i , . , . 

These may be further subdivided (bus 
A. e Draining au inundation lake, Ac 
„ b Dirertiog (be coune of a nver, itieam, &c 
I, e Draining field works 

„ d Do the ditches and qusmes of pvnnaneot works whilst IB execution 
„ t Do fortiltcationi as complete 

„ / Do unhealthy positions 

D 0. Draining unhciltfay districts 
„ b Sewerage. 


C o Temtonil Keclaiming nitnbes, fens bogs, Ae., for enlargement of 
temlory on all scales —from that executed in Holland, for hundreds of 
square miles— or in our own colonies of Oerhiee and Demerart— down 
to (he space to be recovered for Urge Covemnent estal hihreenlt, or 
ior luiVdii-samuk, -or Vmft xA Vkie irrmae WiiAe, w meTt ykeft, \j« 
rendered available for building ground. 
b AgnrultnriL Drying up the above descnptioBS of ground to afford Ibe 
sod the adrantages of warmth, of opportunities of exposure to contact 
with fertilizing matters (gaseous lliud and solil), and of killing He 
rank aquatic plants which are loo powerful fur eo.cxjstroce with, or are 
oiberwite obnoxious to those which is is de> rat e to culuvate 
n and C are very generally connected wiih such emt>acVtueata at will keep rxii the 
sea, and these embankments hare, tuuallv, such aluice* " ‘ ' • 

teraal waten at pleaiure. 
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Plate IV. 

F15 3 Plan of top of cylinder The drcvlar liolei arc for fiaing a screw wrencli 
to screw the cylinder to its bed 

Fig 4 Side elevation of brass cylinder «p represents a leather washer, upon 
which the cybnder is screwed, to prevent the escape of the condensed air 

Fig 5 Plan of under side of cylinder, shewing the valve 

Fig 6 Section throngh cylinder and part of barrel, with the piston drawn up, 
shewing its valve, and th^ vslve attached to the hottoQS of eyUadev A Ondce 
, and tube for the entrance of fresh Sir A, A, A Orifices below for the passage of 
condensed air into the barrel This section represents the mode of screwing the 
piston rod and piston to each other, and of secunng the pieces of leather of 
which the piston IS formed 10, «• Section of a circular wire spnng which 
forces the under leather of the piston against the cylinder 

Fig 7 Flan or horizontal section through the cylinder, shewing the upper side of 
lower valve 

Fig 8 Side elevation of puton, and part of rods 

Fig 9 Section through the metallie (brass) part of piston, with the pieces of 
leather, composing it, removed the inoer screw receives the piston rad; the 
outer one U screwed into a brass cap oc plate forming the top of the piston 

Fig 10 Plan of the lower part of the puton, shewing the under aide of valve 


A Military purposes, 
B Sanitary 
C CeoDomie 


DRAINING Dty he generally eonaidered thus with rtfcrcnce to— 

} as the process of carrying off water u eipe htiously as 
posstbie, to opposilioti to arrangeinenta for irrigation 
and to <Un>s, of which the object is to riiem water 
and all cootrol over its apphcation —See ‘ Pam ' 
These may he further aubdmded thus 
A. 0 Braining an inuodation, laic. Ac 
„ A Diverting the course of a nver. stream, &C. 

„ e Draining field works 

„ <f Do the ditches and quamea of prmiancDt works whilst in caecution 


„ t Do fortiScatioDs, as complete 

„ / Do unheaUhy positions 


D «. Draining unhealthy distncta 
„ A Sewerage 


C «. Temtonal Iteclaimmg narsbes. feot, bogs, Ac., for enlargement of 
territory on all scales — from that ezeculed in llollaoJ, for hundreds of 
square iniles— Or in our own colonwa of Berhice and Demerua— down 
to the space to be recovered for large Covenimrat estahlishments, or 
for foriificatioDi , or that of she fwirate estate, or mere plot, to be 
rendered available for hmldiDg ground. 

„ A AgnculturaL Drying up the above descriptions of ground to afford the 
soil the advantages of warmth , of opportunities of exposure to contact 
With fertilizing matters (gaseoni. flu^ and solid), and of WliDg the 
rank aquatic \ lama which are too powerful for eo.eiisteoce with, or are 
oil erwite obooxioui to, these which it u desirable to cultivate 
n and C are very generally eomierted with aueh embankments as will keep out the 
sea . and these embankmeatt have, tamllv, such sliaees as admit or exclude the ex 
tcruil waters at pleasete. 
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—This can netw bo rery etJensiTo tit *mal! worts, where the object 5s to 
keep tlie iotenor dry, the drains rosy consist of large fascines, a a (made of 
branches that would he considered rather too thick for ordinary purposes), le 
into the ground. Should this be rosofficaent in larger works, trenches sbonld b 

cot, and filled m with middling sued grarel or amall rubble this is callei 

' Rubble Draining ’ in both cases, leading from the lowest point of the space ti 
be drained they can pass through the nropait into the ditch 
F5g 5 



The satne cart be applied <<J drualflg Afehes, bat thea the latter mode is most 
likely to be in requisition 


A/ — ^Tbis IS mentioned as only applicable on a imall scale in the field; where 
nnhealthinrst spnogs from the dampness of the ground, it is more likely to be 
increased than reduced, In the first Instance, liy dislorbrog the swJ j especially 
if there is much decomposed regetable matter to be displaced The eseessne 
aiikhness at Corfu and Ceyiou amongst the troops whilst new roads were being 
cut under this eireumstauee is decum as (o * fact,’ whatcrer maybe the tlieones 
as to the cause, or erea existesce, of malaria. 

If an estensne position, likely to be held for some years, u to be Aained the 
troops sot Immediately wanted should be reosoTcd, as moch as nay be, duemg the 
eaccoiion of the work j the season tbonld also be considered, and the inhabitants of 
the country should be employed aj much as possible No detailed course can be 
prescribed as to the arrangement of (he drains, but it is probable that (he following 
sketch of what Is done in some of tlie Irub bogs may he applicable in a general way 
MEMOHAWBA* OF THK KETflOO OF DRATKIVO tASD FART OF TtlM eoV'ITT 
■nrFBRART 


"A general course for the water baring 
tint been found, t the levels of (be graond 
are then taken, in order to find the best 
position for the mam drams, for which «♦ 
caratioQs areragmg 4 fret la depth and 5 
feet in width are madei these escarations 
arc then built in with Ay majoury so as to 
letre a water'.course 1 foot h gh sad wide, 
coTcred oser with rough Oagglng or other 
stone, they are then filled In further with 
loose stones snd covered with cartfi these 
drams are sometjines C feet beiow ihe sur- 



• RrCspi J Fittii It.r 

* tewf* »l t» nc 4 tolwWwrtsnrsIkewsres-sbed sSiIs »<«"« »in U often slrsw!/ 

tr iU Ui evml mntt-<o*nf wSirh JW# be to >no»* ln>l*n»e» suwb tsipTOteJ by 
eWrnj uJ4eer<eA-0K te p.»e«, so »s t» la IbsLM A s Is Syt | j pat tf it bs 

OmmS wwef ^eouet ,a*d,— ss rrflas»soe*f»oi»»tJm W» sos siOebjiAet on Us stief — tUs 
s koA (ksooel si«>i S« r*o<%d«a MsbcwBiatSsiwasnjaMvbxaCrs I I V 
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face of the ground, and, rrhcre there is nraeh ^ter, the dimensions arc Increased 
to 1' G" K 1’ 4". 

“ For the smaller drains, excarations are made 2 feet 6 inches to 3 feet deep, 
and 10 inches to 1 foot sride; at the bottom of 
them stones are placed mth the edges leaiung gainst 
each other, so as to form an arched srap for the 
Kater to run through, and they are fiHed in, to 
mthin about 1 foot from the surface, snth loose 
stones, broken to about 3 inches cube. 

“ These drains are placed in ordinary groond about 
18 feet apart, hnt in very vet ground not more than 
15 feet, sufficient fall being given to prevent the water from lodging in them: they 
are led into the mam drams as shewn below. 



Fig. 8.»-Section through a b, fig 0. 



Kg 9- 



** The expense and node of operation wiO of course vary according to the descnp* 
tioQ of country, the iptem shewn above being adopted is ground where there h a 
supply of stone raised in the cseavtiioDS which is nearly sufficient for filhng in the 
drams,” R.J, N 


E. 

I^LECrniClTY— >os in ranoul degrees called into eaistence on any chisre is 
the meclianieal or chemical construeSioa of bodies and the e>h;<ct of all elecine 
ipparilns (oiher Oiss those fiw scierAific savestipatioB) l» to coaJrol eiser iti 

direction when detcloped by Mtural cause*, or o»cr *t» action when prodaced 
artificially 


ri.rrTnfciTY. 


3SG 


At niiJiUfj- pflftVHf* arc atprrKflt concrniM we t ate fo^rprinripl 
of if} 11ea»io« for wlat prarticaJ {• le on Ihh hn>l. 

1 The I Ijctitfilng Condnrtnf 

2 Tlie Ftrctrofjiw 

3 "Hic rKpfo»{fin of iflftM 

4 “nie Electric Tclejnjih, •« a4«ncla<e>I Wttli rallroadt cotnulmd ajiullitarf 

commonicalloM 

In >>o I, the object (i to pcttn>t a frrt nftjtrabiation of the riedne foreet and 
thns ai U were, to afford ■ reulf nwtUt to a twlent agency that maf do mischief to 
an Indefinite amount, tf not protnW with inchmcanaofeicape^ln ihort, “to make 
a Indge of gold for a fiying enemy," though H wBl be ahewa ahortly that gold U no 
longer contidercd the he»t tnalerial for that imiyosc 

In No* 3 and 4 the object h to apily to the work Intended for 5l this itme 
power when created and aenimulated to any desiret! eateni, by tppantoi for effecting 
the ehangei before mentioned (n either the tnechaniea) or chemica! constitution of 
certain bodiev-^-Sce 'TcLcoaaru' and* \otTAte Elxcthicity ' 

tlCttTKtNO CONDCCTOR6. 

The fflUowiog noficci are intended to embwly loeh pnnopic* u are fntelred »n 
arrangements for lightning conductora. The practical parts hate been abndged from 
Sir W Snow Harris’s different works esjiecialJy that on TbonOer sterms, though, 
retpectiug any difference there may be between the more theoretieal portions of the 
snbjotned and hts, it (i to be obserretl (hat to arguing on the general development of 
clectnelty, that disimgiuslied author# msoolog is huili os the leydfo hypothesis 
of opposed surfaces 

The distmction between 'Conductors' and 'Non Condaeton' it ariitnry, and 
the line of conduction in all boilies be considered to be along the polarized 
nioleculs composing tbit line -‘^whether we referto metals asao called 'Conductor*,' 
or to the air as an assumed ‘ Non Conductor ’ m both the eJcctnc action passes 
from stotn to atom along the course taken, though with fsr greater rapidity in the 
one case than in the other In this view of the atmospheric particles forming lines 
and (tbcBce a* exraaeoleJ latcndJy m taas$) epaeet cl coaductw® it » c^aridcreJ that 
electricity is being perpetually evolved from the earth (as from a huge electnc 
machine) by the incessant changes in the meehanical as well as chemical condition of 
ita constituents, such changes for soslance as those 8ceoiPi>anjing variations of 
temperature produced by the enotmoos eatent of evaporation* from the laud and 
iresh tnter, « wrii m froa ibe <>p*aD,y— by the absorption and re irradiation of 
aolar beat , by the escape of central heat orhy the decomposition and recomposition 
oernetoallv in progress over the face of the earth of aU desenpiiom from slow 


•Jtit t® oUerre ttial this diwtt evoJut qa el tlectil* Mtion bj mporstion ti «b some 

dtffiee » eooieited po nt , , , . . ... .v , 

t Ihe erspomtitfO of era water fnium a freattr destee cl elwtrlcat twUmeiit than lhai of 
Ireth water —Kane a elements of CbttsuCrv * p sn 
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by > tilings of Ifmpmlnre wliifh drtmnJiie* tbe riltletioe of ftcrtrie ‘initleT' 5n • 
form «r ptlpiWc »fimiyi »nd »lifn th«»e rha^td »rrn)tch r*cli olber, eiihfr 

by rlcrtnc ■ttrietion, or by the motion iif nif nirrtiit* or other c*u»e»— then the 
reilituiion of the Integral and original atate of the electnnty qoeatinn taVea placet 
the action of which, when oft <Jntnirtifethaf*cter,arpe8ra and terminate* Tiolently, 
along and at the end of the chain of intermediate polanzed atomi of air, &e^ in the 
form* of iheet lightning, forkeil lightning, or a* tlie fire ball or* thondcrbolt.’ IVhen 
of a barmle** deicnption, It will be a* Ibe ‘glow di*charge‘* (fo t point)— a* the 
‘ bni»h ditcharge ’ (Jrom a point), or a* the * aummer lightning.’ which confine* it* 
activity within the precinct* ft the clotul lbc*e two group* compnilng ail the 
known ranelic* of lightning 

Although the greater conduetmg power of metal* i* thu* eon*iilered a* only a more 
intense and rapid form of induction.— and relatire aa the exprcsiions ' conductor ’ and 
•non-conductor* are,— yet the difference of tho»e poweia In certain bodiea i» 
enormous : that of Iron, for (nttance, being estimated at 400 000,000 time* greater 
than that of water. 

The following Table give* In an approximate way the order of precedence in con- 
dnctire power. 

It 


Condudsra 

rtoo CondueVorv or taiulalon 

M 



rice at 0* of Fahrenheit, 


1 

Dried vegetable tuhstanees 


Plumbago 

Dncd animal lubitancca, generally 


naming gaaeou* matter, as Dame 


Parciinent, leather, feathen 

■Jj 



Baked wood 


.Concentrated acid* 

i 

Oils and fattv lobttaaces 


'Dilute acids 


.Silk- 


Saline fluid* 


Tor and hair 

g 

Living animal* 

LUine xegetaWe* 

Mood, In It* onlintry itsle. 


Dry gisea, including air 

Pure iteam of high elasticity 

KS 


Class and all vitrefictions . 


Snow, and ice from 32’ to 0®. 


Diamond and truntparent gem* 


Mater 


Tale 

1 

'Aqueous vapour 


Ail resin* and resinous bodies 




Bninstone. 


Marble and porcelain 


Shell lac 

y 

Paper 

Alkaline matter 




The ratio* of lieat eTolved, and of those of conducting power, are ihewn a* follow* 
TADLE II t 

Ileal evelTWl Conduct ng power 


Silver . . . C 120 

Copper > • . C 120 

Gold 9 80 

Zinc. . • ... 18 40 

Platinum ..... SO 2i 

Iron SO 24 

Tm 30 20 

Lead . . 72 12 


• 'ComaiinU* — 'St Flnioaem’llc t From Harmon 


i At |iTCii in Sane a Elcnicsta of Cbcnuatip * 








ELECTRICITY. 


395 


e^ges of th^ plate, it is Rece9sar7 t9 cost those parts with Tarnish or grease which 
prereota the deposit taking place 

The form of Daniell’a batter7 may be modified when it is more convenient to place 
the object in a horizontal position by thromng a porous diaphragm honzontally across 
a flat box, instead of using the rertica) porous tube, or m vanoos other ways which 
will occur to every operator In the coarse of his work The principle, howerer, 
common to all this class of apparatus, which has been called the tingle cell, u, that 
the metal is precipitated at the negative pi^ of a simple battery, bat it will be 
found that in whatever way a metalhc anbatance can be rendered negative, so that 
hydrogen iball be evolved at it, there wiU the metal be precipitated.* 

We may therefore use any battery which u sufficient to decompose acidulated 
water between platinum poles, and it will be found that metal will be deposited at 
the negative Here is presented an imioense advantage. We can separate the 
battery from the decomposing trough, and instead of replenishing the solntion by 
adding crystals or by other necbaoical means, we can use the affinity of metals for 
oxygen to effect their decomposition, tod for the posiliie platinum pole substitute 
a plate of the metal we wish to precipitate, t e the same as In solution Then, 
as the metal is deposited from the aolutMo, the ovvgen and acid being set free, will 
dissolve the positive plate, and maintaiii (be solution of the same strength (See 
fig 2. Plate I ) 

The form of the preripitatmg (rongh mnst depend on the size and form of the 
object to be copied , (he tolutioa,~-on the metal to be thrown down The battery 
may vary alto always remeobenog that quantity b more concerned In electrotype 
epentioDs than Intensity The lateosity we can vary by mcreasisg the senes, by 
using different exeicing liquids m the battery, or dimiBishiog the distance between 
the plates m the trough t the quantity, by chaogiog the relative site of the plates ui 
the battery, by Joimog the tiocs of several pairs, or by increasing tbe strength of the 
battery liquid. Mien tbe operations are to be of long duration It is important to 
adopt the arrangement which will give the most economical amonst of power, This 
may also be obtained (a noit cases from a single pair, alwavt having relation to the 
surface Intended to receive the deposit ; besides whieb, a rrrtaiu degree of deoiily or 
'teniian' of electnaiy extenor to the batleiy would appear necessary t but it may 
be interfered with by tbe resiitaoce of the solatioD, because solutions like rnetali, 
are subject to vanely in their cooduetisg powers, and the passage of the current may 
be resisted by vinous eauses | among others, by the distance through which It has to 
pass, the Dsture, the atrrngth, and (he temperaiore of tbe aolotion , by altering tbe 
one or the other of which, tbe miitaoee mav therefore be dimlmsbed. It Is atm lo 
be remarked In reference (o tbe solotioo, ibat (he presence of meiillic perticles in 
tbe solution, sDch as sulphate of iron added to a weak solution of sulphate of copper, 
for example, will facihute tbe deposit of copper 

sjxwa 

It U drainble to cx] lain succinctly tbe bws which regubte the deposit of metali 
from their solution a due knowledge aod recoUeetion of which will guide the 
operator in tie use of then, u a knowledge of the prineiples on which baitenea 
and other apparatus depend wd] guide turn la wing the one or the other, kir Sae« 
has ledoeed them to three. 


* It wt; krrt I* nnsriwt, tSst fiv < — taroveWti sLw trotie iW nt tSe 

mIu t* sroiara «( as f^jrmrr'f uikjtnitai M •CKwd-aC ** tk« nnittieerj Sr 

Mrr** (avesswpS* rcMMi, sCMiliasnesrU * •s.f** * nf-pet ImSmS tCsa-paw aeU « n.]* 

ft ftn fir. I «W rwtml vtmIu Wi,>c I’M car fmrM f ^iM, tW tatm 
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lit. TIjc metali *rc thronn ilown a* a thei jifiitilrr wbfO tbc conentcf elfctriot 
is sufficiently strong, In refcrenct to the stren^h of tbe solution, to cause bydroge 
to tie tiolently eTolreil from the negatite piste of the decomposing cell. 

Snil They sre ibroirn donn in a rryitalllne itste when there u do eTolntion o 
hydrogen, snil no tendency to it 

Srd They are thronn down in t reyuhne stale (i e baring the properties o 
ductility ami maneahility} T>hen hydrogea is on the point of being evolved, and 
when the tnmutesf quantity of gas begins to appear at tbe negative ptafe 
Here then we require the combined indncnces of quantity and intensity, and are 
guided to tbe best arrangements l\e require sufficirot strength in the battery 
to act upon and dissolve the replenishing plate. Now if we pass a large quantity of 
electricity through a weak solution, we shall have tbe metal deposited in the utmost 
state of brittleness The reverse will produce large crystals of the utmost hardness 
The pnncipal powers of change vre possess are, the sise of the battery, the strength 
of tbe solution, the arrangemeot of poles in tbe decomposing ceil, and the temperature 
of the solution 

lie can obtain the black powder 

lit From any yivm tolulton, hy increasing the intensity and quantity of the 
battery, hy a senes, hy altenng the siae of the negative poles, and hy increasing the 
temperature 

Sod fT it A any afre 0/ lAe neyalw plaU, by increasing tbe intensity and quantity 
of the battery, by increasing the positive electrode, by weakening tbe solution, adding 
to its acid and approximating tbe ptdes 

3rd ITilA any yiren Aattwy sufficient to decompose water, by dimuusbing the 
size of tbe negative pole and increasing tbe positive, by approximating tbe poles, or 
weakening the solution with dilute acid 
'IVe can obtain the metal 10 a crystalbse state 

lit ITtlA any given tolution, by Increasuig the quantity and dummshing the 
intensity of the electricity, by increasing the positive and dmunishiiig the negative 
pole, and approsimatiug them 

2od ffifh any yiren neyafiee plate, by diminishing tbe intensity of tbe battery, 
eniarguig its size, saturating tbe soiotion with tbe salt, enlarging the positive plate, 
and approximating it to tbe negative. 

3rd. irdA any given buttery, by strcngtbeniog the solution, dimimslung the 
negative electrode, inaeasing tbe poeitive, and approximating them 
Our great object, however, in electrotype is to obtain metal m the regnhne atate, 

« e to obtain the exact point of evolution of the hydrogen, and it is by no means 
easy to lay down any general ride If it be too abundant, we may increase the 
iregm^ pmV or l£rJIrftr^^A puw^rvr S<ct tf av re.wi- A? Jbrre fie pmW o/ 
same size, which is often indispensable, we may reduce the sue of the battery plates,- 
or weaken its exciting acid. \ ariation in the distances between the poles will also 
regulate the evolution of hydrogen snfficienlly in some instances, or supposing all 
these impracticable or inconvenient, we may keep the erolation under toIersMe 
control, merely by regulating tbe strength of the metallic rolution, and the quantity 
of acid It contains The following expenment exhibited these laws In a very simple 


quantity of water, and a fourth diluted with twice its quantity of water A slip 
the lame sue formed the dissolving plate, at a distanee of half a>» The above, 
connected with Smee's battery, in a solution rf water 30 1 F ^ 
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qntatiljr At tlie bottom, the qoaBtitfdepMiteilwas tmtil and crystalline Between 
the saturated and half saturated tolnlions it was most abundant and clastic The 
next above was sponey, and at the top was a dark brown powder 

^Vjtb the same baite /7 amn^d for {ntensit/, all other circumstances the same, 
the effects to the eye were very similar, but the deposit wss more eo] lous 

The deposit from the semi saturated solatKm in both cases was the best, i e the 
most recline bnt it became more ^nuUr as the loteniily increased. 

It may be useful to describe the mode of arranging the tame battery for quantity 
and for intensity In the Ant case, the tines are connected with each other, and the 
plates of platinized adrer with each other, as in fig 3 Plate 1 In the other, the 
zinc of the first pair is connected with the platinized silver of the second, as m fig 4, 
Plate I These modes of Increasing quantity and intensity may be extended to the 
connection of any number of pairs, bat if the espenment be of long duration and 
arranged for intensity, it is peculiarly important that the tine plates should be all of 
equal punty, for if the existing liquid ofanrcell become saturated by a greater amount 
■of local action on the tine its exating power will cease, and that cell will become in 
fact a decomposing trough, depositing zinc on the negative plate This peculiarly 
recommends the single pair arrangemeot for the purpose of electrotype 

ArrtiCATioss 

The pnncipal use which the Engineer Department has hitherto made of electrotype 
IS in the duplication of engraved copper plates on the Insb Survey, to which purpose, 
after numerous prebmiosry erpenments. it was first practically appLed in 1840, for 
iBsertiBg contours u the county of DonegaL 

It affords a node of nultiplyiog maps od Ubttam, and preserviDg the original 
plate, by providing dopbeates frani which impressions msy be taken, while the 
onginat piste remaios wholly nmnjured. It also affords a convenient mode of 
representing venous Linds of information on the same outline or grouod worL, as for 
ezample, in the illustrative plates of the Census of Irelaod 10 1842, the same outline 
map IS used to represent on successive plates the density of population the extent of 
education, and other subjects, merely by maLing as many electrotype copies of the 
first plate 10 its ontUne state as are required and completing each copy with its 
peenliar information. A matrix u then taken from each piste, the matnees joined. 
And the duplicate produced in a single plate, so that, in printing, an impression is 
taken from the whole number so joined with each passap of the plate through the 
press It also affords great facility for Ibe eorree/ion of mtps, and insertion of new 
matter, by substituting for the ordinary mode of correction (viz., erasing or scraping 
out the erroneous work, and bammenng op a new surface from the back to receive 
tbe correction ) the more exact and less cosily mode of merely scraping the erroneous 
work from a matru, which yield* therefore n blank copper in that place The 
smallest spot in the most crowded work, as a bouse in tbe midst of a town, for 
instance, can be corrected by this meaos, which by tbe ordinary mode would always 
require the sacnCce of a greater or lets quantity of correct work around it In this 
way a plate containing tbe city of Dublin bas been corrected for less than one fifth 
the expense of re.engraving 

The battery which bas been found most snitable is that of Smee Its iimpbcity of 
construction, requiring hot a single cell, was very important in plates of tbe size 
required, where porous cells would bare been veij expensive, if practicable. The 
cheapness of tbe exciting acid (sulpbunc) and the greater ease of cleaning the tingle 
zinc element than the numerous zincs where porous cells are used, with the con- 
sideration that quantity wu tbe great desideratum, at once recommended it, and after 
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l»l Tl»c neUlt ircUiroTrn <1u«n« « lUtkpovdtr whenllic wnentefeUrtnoty 
it luHlciently ilrong, |n reference to the ttrength of the lolution, to cause hydrogen 
to I>e >{olcntIy croUe«l from the negatire plate of the decomposing cell 

2nd They are thrown dosrn in a fryirt/Ane afate when there is no erofotion of 
hydrogen, and no tendency to it 

3ril They are thrown down In a rty^tute state (f e hating the properties of 
ductility and malleahihty) when hydrogen Is on the point of being erolved, and 
when the minutest (luantily of gas begins to appear at the negatire plate 

Here then we rei^uire the combined jnflacnees of quantity and intensity, and are 
guided to the best arrangements We require sufficient strength in the battery 
to act upon and dissoWe the reptenishmg plate Now if we pass a large quantity of 
electricity through a wcnli aolution, we tball hare (he metal deposited in (be utmost 
state of brittleness The reverse wiQ produce large crystals of the utmost hardness 
The principal powers of change we possess are. the size of the battery, the strength 
of the solution, the arrangement of poles in the decomposing celt, and the temperature 
of the solution 

We can obtain the hlacV powder 

1st From any yieen lolulton, by increasing the intensity and quantity of the 
battery, by a senes, by altenng (be size of tbe negative poles, and by increasing (be 
temperature 

2ad K iM any efse o/lht nejafiee plate, by increasing the intensity and quantity 
of tbe battery, by increasing tbe positive electrode, by weakening tbe solution, adding 
to its eeid and approiimatiog tbe poles 

3rd TTitA any yseen iallery sufficient to decompose water, by diminishing the 
Size of ihe negative pole and lacreaaog tbe positive, by spprozimating the poles, or 
weakening the solution with dilute acid 
Vfe can obtain the metal in a crystalhoe atate 

111 . JTi/k any given eolation, by locreasiog tbe quentity and dimuiHhtng tbe 
intensity of the electricity, by increasing tbe positive and diminishing the negative 
pole, and approximating them 

2nd filth any given negative plate, by diminishing (he intensity of the battery, 
enlarging its size, saturating the solution with the salt, enlarging the positive plate, 
and approximating it to the negative 

3rd JTitA any given battery, by strengtbeniog the solution, diminishing the 
negative electrode, increasing tbe positive, and approximating them 

Our great object, however, in electrotvpe is to obtain metal in the regiiline slate, 
i e to obtain the exact point of evolution of the hydrogen, and it u by no means 
easy to lay down any general rule If it be too abundant, we may increase tbe 
negative pole or dimioish the positive But if we wish to have the poles of the 
same size, which u often indispensable, we may reduce the size of the battery plates^ 
or weaken its exciting acid. Variation in the distances between the poles vnll also 
regulate tbe evolution of hydrogen sufficiently in some instances, or supposing all 
these impracticable or inconvemeoi, we keep the evolution under tolerable 
control, merely by regulating the strength of the mctalhe solution, and the quantity 
of acid It coBtams Ttie following expenment exhibited these laws la a very simple 
way A slip of copper was immersed in a tall jar having a stratum of highly acidu 
lated sulphate of copper at the bottom (about 2 inches in height), another stratum 
of aolution saturated with the salt, a third of the came solaCton dilated with an equal 
quantity of water, and 8 fourth diluted vnth twice tU quantity of water A slip of 
the same size formed the dissolving plate, at a distance of half an iach. The above, 
counecied with Smee's battery, in a u^utwa of water 30i 1 tul tad, amaged for 
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quantilr At tlie bottom, the qnantityilciiOMtedwas traall and crjitaltme Itctween 
the laturated and half uturated lolutions it area moat abundant and elastic The 
next aboTe vas apon^, and at the top was a dark brown powder 

With the aame balteiy arran^d for Inientilf. all other circumstances the same, 
the efl'ects to the ejc were rery similar, bnt the deposit was more copious 

The deposit from the semi saturated aolutson io both cases was the best, i t the 
most regutine, but it tiecame more panular as the iDtensiljr increased. 

It may be useful to describe the mode of arranging the same battery for quantity 
and for intensity In the first case, the tinea are connected with each other, and the 
piatea of platinized ailrer with each other, as in lig 3, Plate I In the other, the 
zinc of the first pair is connected with the platinized ailrer of the second, as m fig 4, 
Plate I These modes of increasing quantity and intcoiity may be extended to the 
connection of any number of pairs, bat if the experiment be of long duration and 
arranged for intensity, it is pceutiarly important that the zinc plates should be all of 
eqnt] punty, for if the existing liquid of any cell become saturatedby a greater amount 
of local action on the zinc, its exating power will cease, and that celt will become in 
fact a decomposing (rough, depositing zinc on the negalive plate This peculiarly 
recommenda the single pair arrangement for the purpose of electrotype 

APfLICATlONS 

The pnncipal use which the Engineer Department baa hitherto made of electrotype 
IS in the duplication of engriTed copper plates on the Insh Surrey, to which purpose 
after numerous prebnuoary ezpenmests it was first practically appbed in 1940, for 
lasertiDg contours in the county of DosegaL 

It affords a mode of multiplying maps cd bMum, and presening the onginat 
plate, by pronding duplicates from which imprestioni mey be tahen, while the 
onginal piste remains wholly uninjured It also affords a conrenient node of 
representing ranous kinds of Information on the same ontlme or ground work | as for 
example, in the illustratire plates of the Census of Ireland in 1842, the same outbne 
map IS used to represent on successire plates the density of population, (he extent of 
education, and other subjects merely by making ea many electrotype copies of the 
first ptate in its outline state es are required and completing each copy with its 
pecntiar information A matna is then taken from each plate, the matnees joined, 
and (be duplicate producoi in a single plate, so that, in printing, an impression is 
taken frum the whole number so joined with each passage of tbe plate through the 
press It also affords great facility for tbe cwree/ien of maps, and insertion of new 
matter, by substituting for the ordinary mode of correction (nz , erasing or scraping 
out the erroneous work, and hammenug ap a new surface from the back to receire 
the correction ) the more eaact and less cMlIy mode of merely scraping the erroneous 
work from a matni, which yields therefore n blank copper in that place The 
amallest spot in the most crowded work, as a bouse m the rnidst of a town for 
instance can be corrected by this means, which by (he ordinary mode would always 
require the aaenfice of a greater or less quantity of correct work around it In this 
way a plate containing the city of Dublin bu been corrected for less than one fifth 
the expense of re.engnnDg 

The battery which has been found most nnUble is that of Smee Its simplicity of 
construction reqninng bat a single cell, was tery important in plates of the size 
required, where porous cells would base been rery eapensire, if practicable The 
cheapness of the exciting acid (snlpbnnc) and tbe greater ease of cleaning the single 
zinc element than the numerous aiocs where porous cells are used, with the con 
aideration that quantity w*» the great desideratum, at once recommended It, and after 
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metal can l>c <1epo»ttrcI opon It, althmigli the dissoWng pUte will contlnae to be 
aeteil on W hen the plate* are In a rertieal poiition, facing and paralld to each other, 
the depotU become* unequal, f t upon the lower portion it » ranch thicVerthan npoa 
the upivcr X it is generally ituddnl with globular concretions of the Bictal, and line* 
or grooves extending upwards, while the upper part remains thin, and when theioln- 
tion cnmei to a certain ifage of satnratioo, or rather of exhanstion, it is corcred with 
the sandy de( out, and at last a dark brosrn powder 
The same Inconvenience is felt in the horizontal position, and from the same cause 
M hen the receiving plate is under the dissolving plate, the aolntion in contact with 
it* surface rapidly becomes of dilTerent density in different parts; and as some por. 
tions of it are thus more favoiirahie for deposition, a enTrent is estabhshed and main* 
tamed if the solution is not disturbed Under certain circumstacees, the metal grows 
vertically in ncedle<thapeil points, to the height of half an inch or more, nearir com- 
pleting the circuit by contact with the other plate Under ordinary arcumstances, 
the back of the plate becomes studded with the mmnte globes before described, 
winch from their lateral growth meet, but have no cohesion, and are in their tarn 
covered with others Under other circumstances, the plate becomes covered with or- 
calar cavities, which become smaller as the metal is precipitated on their upper edge, 
and at length are covered over, enctoslng every impurity that may have fallen. It is 
obvious that metal so formed must be spongy and useless 
^hen the dissolving plate is downwards, the dense portions of the solution will 
subside to the lowest part of the cell, or remain in the hollows of the plate, upon 
which it will crystallize, while the lighter, from its tendency to nse, causes a current 
to pass along the surface of the receiving plate, in the direction of its most elevated 
part, the course of winch is marked by the dark colour of the deposit If it meet 
With obstructions or hollows on the snrface of the plate, it is relsined, till redneed to 
that degree of deosicy at which the granular or sandy deposit takes place , and if the 
solution should be disturbed before it has been observed, tbe loose grains are covered 
with tbe next quantity deposited, forming a porous or spoDsy part in tbe new plate, 
which if near the surface, would render it unfit for engraving 
These evils may in some degree be diminished by slow deposit, the solution having 
greater time to mis Dut this is insufficient to obtain the great desideratum of 
inaintaming uniform density in tbe solution, and removing from contact with the 
receiving plate that portion from which a part of the metal has been precipitated 
before it is reduced to that state at which tbe brown or granular deposit takes place, 
that IS, before the quantity of metallic particles in tbe solution is so reduced as not to 
be sufficient to engage all the current, and allow the water of the solution to be 
acted on 

The remedy for thete evtU tt to le found m agttatmg the tefufion, and the result 
will be more evident with a battery of auffiaent power to decompose water violently 
In such a battery if the plate to receive tbe deposit be suddenly plunged vertically, 
so as to produce as little movement os possible in the fluid, it will instantly evolve 
hydrogen, become coated with the dark brown deposit, and gradually covered with 
granular concretions , but if by some mechanical airangement the solution be kept in 
constant agitation, or the plate kept in motion, the deposit will go down evenly, 
nptdly, and of good colour and coosistence After a imall quantity has been depo- 
sited, the agitation may be less frequent , but if the plate be removed for a fevr 
minutes, and again immersed, the brown powder will again be thrown down, unless 
the agitation be resumed. 

Among other battenes, these expenments were made with one of Darnell a constant 
batteries in a senes of ten cells, each exposing a surface of 36 square inches of posi- 
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tiTe oeUl; the lurface of the reeeiTiog and ditaoHn^ plate being at first each S 
•quare inches, and inbseqaentl^ the receinng plate redaced to 2 square inches, the 
dissolving plate remaining the same The solntion operated on «ras sulphate of cop- 
per acidulated, about one pint in a glass jar, the temperature of which, it may be 
remarked, was raised 45’ in 30 minutes by the operation The quantity deposited in 

10 minutes was about the thickness of strong wntiog paper, perfectly tobd, rrguLne, 
and easily removed from the plate 

From the above it would appear that with the aime battery, the aame solution, at 
various drgrees of temperature, the receiving and depositing plates of equal or of dif. 
ferent size, either of the eharactenstie depo'its defined by Jlr Smee maybe obtained, 
^nirbfnf the tolulion 6i trpl la agilation, tke receirin^ plate fint immereed, and the 
duiolcinff plait tnterled gradually 

This branch of the subject has been dwell on at somewhat greater length than 
would otherwise be necessary, because it oecort chiefiy in large operations, and inch 
are most likely to be used in the Engineer Department, whether aa in the instances 
which have led to the present article, in the creatioa of duplicate copper plates of con- 
aiderable dimensions, or in the coating of metallic or other lubstanecs Died in con. 
atructions, with a view to their preservation To many anch pitrposei there can be 
no doubt but eIectro.niela]Iargy will be applied The science at present is wholly m 
its infancy, and in this notice little more has been attempted than to lay down a few 
general principles which will be found eateotial In all cases 

It has been proposed to perform the cofroding process of etching bywnnecting 
the plate to be acted on with the positive pole of a battery, raking it, in fact, a 
dissolving plate] from which vanoot advantages may mult ia eerUm eases, u in 
diamond ruling, where it is desired to obtain a very smooth bae, which engravers feel 
it dtSeuIt to obtain bv the ordioaiy meant beetose the loeal action coeitaelly 
produces Irregulaniy, from the adhesion of bells of hvdrogra to tbe sides of the 
line This is wholly avoided in tbe voltaic openlioo. as the artion takes place by 
direct romliinition of oivgea with the copper but without the evolution of hydro- 
gen, producing a line of eqnsl depth, and giving to eopper tbe cxactom of 
tterl 

Mlien it Is desired to alrengthea the original work ona plair, ■ r to make the hues 
on tbe duplicate plate atrooger than tbev were mx the onginal, il nay aomctiraei be 
accompl shed by charging the old work with ink. and throwing down a Ihia depnut 
of copper, which will not settle on tlw iol, from its oily atlure tlien rraoviBg tbe 
ink in tbe ordinary wiy, when il is obvious the t lank portmni of the plate are raised , 
or roniersely, the engrave I work Is deeper | and artord naly whew the plate is agiia 
submitted to the proms, the molt will tw a stronger work on tlw dup'icste plate 
To avoid all nsk of adlirsiOB and tvasequeol snjnrv to tl>e ong-aal I'liir, ii is dcsirsUt 
to take a facsimile dujlicate in tbe first insuwee, aud work npoa that dspbrate, 
leasing the original quite safe 

A new apenes of engraving has also mtJied frost it, and leea prs-iised ia the 
Ordnance Survey OSice. til, ruling a plate all over rarrfuTlT and taking dap'.rstrs 
from it, having first ncraped from the v ttni, alter the iniBber of soerrotiai, aJ the 
parts where Igiti are required Ths ts very appheaMe to ewgrannp of tewat, 
and prvbablv to li.Ji ( to every Ihing sa fan. where aa wmf e-n grvowd is drt^'ke 

11 It eersLesa to detail the autorrous wses cd tLis «a.ua*w an wLwh art daJy 
e>ccumng 

It has also lireu used for rnpimg scales awd d.iidrd isitrwswwts, wLirb w 1 
pnilisldv licn»nw a source of great ewmoiav,— a tcalc which costs seven} shj_»p 
leing |evdu(vd fj( a fvw peace. 
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Some very perfect casts of fossib -were very early ma4e by Mr Dalgleish, 

and while the Geological Survey was under the Ordnance a very elegant application 
of this iwwer was effected by Captain James, R E , viz , preserving the rare and 
unique specimens in the country when they are found, and depositing copies made 
by this process m other museums Several very beautiful specimens were prepared 
under his direction for this purpose 


J)eten/siton tf Plate 1. 

Tig I Original single cell apparatus 

2 llonzontal decomposing liongh detached. 

3 Two pairs of plates arranged for quantity 

4 Two pairs of plates arranged for intensity, 

5. Pair of hatlery plates in the electrotype apparatus at the Ordnance Survey 
Office, Dublin 

De/atls 

A. Wooden frame for sopportiog tbe plaus, which rest npon brackets fixed to the 
inside of the battery cell, at a sufficient distanee from the bottom to allow space for 
the sulphate of zinc to sink below tbe plates 
B B Plates of silver platinized, 
c Plate of zinc 

h B Condoeton from the idrer platea (uegative) 
e Conductor from the line plate (positive). 

d Connecting piece for joining the negative conductors, through which the positive 
conductor (c) passes 

ee Conducting wires leading to the decomposiog trough 

yy/ Copper bar, with prepared canvas straps for suspending the zinc plate 
between the silver plates, and keeping them at tbe proper distance asnndcr, which is 
withdrawn when the zinc plate Is required to be removed for tbe purpose of cleaning, 
and to which is affixed an eye (y) for raising tbe whole frame and plates, when they 
are to be inserted Into the battery cell. 

A Screw, with a similar screw on the opposite side of the frame, for the purpose of 
pressing the silver plates towards each other as tbe zinc grows thin 


Dtieriptim of Plate II. 

A The battery cell, extending downwards 2 feet under the floor, and terminating 
in a point, in which a ttap.cock U Axed, to draw off the saturated solution of 
sulphate of tine which Is formed there The bottom is reached by a trap.«loor and 
steps. 

B. The decomposing troogb, resting on a keel, which, for the purpose of agitating 
tbe solntion, enables a rocking motion to be given to the trough, by means of a 
eonpling shaft («) connected with the truck (4) on which the trough is moved to any 
part of the room, for cleaning or changing tbe plate 


rwivlag pUte (d), the Utter being placed on a board, with small feet or wedges to 
keep it at the proper dulance from, and parallel to, the positive plate 

t> A water light boa conumxag a solotjoii of laiphone aehl In the proportion ©f 
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1 to4 w»lfr,by which the battery cell (hadng been originally charged with solution of 
the requisite strength, 1 to 30) is constantly tapplied with renewed acid, through a 
lead pipe (e) which extends downwards Into the cell about 2 feet, and is turned hori* 
zontally so as to cause a circulating norcmcnt In the solution The box is provided 
with a float to indicate the height of the aad solution in it, and the quantity which 
has passed into the battery 

N D In this Plate the aeid box is placed neag the battery cell for the sake of 
bnnging it within the margin lines It Is nearly close to the ceiling, m reality, so as 
to afford by its height a consideral le force to the solution issuing from the pipe, that 
it may circulate freely around the batterr plates 

For want of height in this Plate, it has also been necessary to omit a beam which 
passes along the side of the room nearly close to the ceiling, on i^hich a small car. 
nage and pulley travel, for the purpose of raising the pistes and moving them to any 
part of the battery range 

t A gasometer, or gas collector, formed of (bin copper, suspended by the wires 
(y) ind the cord (A) which passes over the pulleys (t i i), and terminates m a counter- 
poise (A), intended to balance in part the collector, which is placed immediately over 
the plates In the battery, and dips ioto the solution It is furnished with a stopcock 
(1), through which the gas passes by the flexible tube (ra) and copper pipe (n) to a gas 
meter (o) 

r o levers, the former (r) being attached to the ping of the itop-cock, having at 
one end a weight (p) and at the others chain (y) fastened to the battery cell, the 
latter (o) turning lu the tame centre, and brooght by a screw (r) at one end into con- 
tact with the under part of the former (r). and kept m contact with it by the pressing 
of the weight (p) To its other end a email block of wood («) is attached, dipping 
into a waste box (/), and acting u a weight wben the box (f) » empty, and u a float 
when the box is filled by overfiow from the battery cell. 

H I Levers, drawn downwards by the weight of the collector, with which they are 
connected by the cord (u) The former (h) turns on a pivot at the end of the latter, 
having at Us other end a cord carrying a weight (e) which acts m the same manner 
ass, the latter (i) carrying, at before mentiooed, the lever (n) at one end, and 
having at the other end a spring (w) screwed to it, from which a wire, pusing 
through the lever, descends to the valve (x) for the purpose of raising the vilve sud- 
denly, being first closed upon the lever until the adhesion of the valve to its seat Is 
overcome, when the spnng relunii to its fonuer position with a Jerk, cStfrying op the 
valve, and opening the aperture at once to its greatest extent 

x A lever fixed to the bottom of the box (d), having at one end a small bole 
through which the cord (A) passes until checked bv a knob (y), when the other end 
of the lever nses and lifts a valve (») la the bottom of the box (/) 

norAiny of /Ac ^jparalut 

The operation proceeds in the following manner The aperture of the stop-eock (/} 
must be so adjusted by the screw (r) as to allow the gas evolved from the plates of 
the battery to escape at the same rate as that at which it n generated, allowing 
a slight excess to resist the uncounterpoised portion of the weight of the colleetor or 
Its tendency to sink down Tlien, when the quantity evolved ii greater than eta pass 
through the aperture, the collector will ascend till the lever (e) restrained by ll e 
cl ain (y) nhen the aperture will be enlarged till equivalent to the quantity evolved. 
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At or iboiit the ume time, a Miner Companj of alnut 300 men of alt cU»es was 
recniite<l from the Nilirc Mihlar; Minen of Upper India. They were under rery 
little discipline, with no training beyond tlmr own traditional practice, and, when 
not in the field, were put under the Staff Officer of the station they might he at. 
Tlie Officers of Engineers nerer saw anythingof either tlie rioncers or Miners, except 
when they met on Geld temee, and there was, con«c<(uenlIy, a good deal of mutual 
Ignorance of eacli otber'i moile of proeee<hng. oot farotirahle to the public senice. 
Tliese coniidcrationa led the Indian Cosersmenl to decide on the commencement of 
the present ariteni. and the Corps of Sappers and Miners was directed to be organized 
by Captain R. TicLelt, (now Lieut •General IL Ticicll, C.lt ,) the Officer m the Corps 
(then of the strength of 2 Dattahons, or 40 OOiecti) who had the greatest expericnee 
ID Geld duties. The old Company of Miners was laVen as a nucleus ; rolunteers were 
admitted from the Corj's of Pioneers, aod fresh men were enlisted for this parti- 
ewlar Semce Tlity were formnl Into a regular Corps of 6 or 8 Companies, with a 
non eommmioneJ Eoropeio Staff trained at Chatham, aud young Officers of the 
Coqis of Engineers attached to them The duties and practice of the Corps were 
conducted on the same araleru as in the Royal Engineers, aod a sery efficient Corps 
of Sappen and Miaera formeiL This sraa s<H>n followed by the aholitiua of the 
Corps of Pioneers, whose duties derotsed upon tl>e new Corps, which became a good 
deal dispersed about the country, and were employed on worV heretofore performed 
by the Piooeen in times of peace This has greatly interfered with the rery efficient 
lystem of practical education commenced; but the Corps has been more and more 
drawn together again, aod is. prubahly, beneGiisg by a more extended practice m 
their most essential branches of traioing There still, bouerer, exists the great de« 
feet of a want of mutasl tcquainlinee between the Officers of the Corps (eotr 93 m 
number, or strength of 4 Dsttalioos) and the men It Is the custom for young 
Officers, on Grit reaching Indu, to be posted to the Corps of Sappers aod Minen, 
with which they do duty fur one or two years* this, bowerer, u not uniTertal (a 
late Order places them for three months with a department at Calcutta, to team the 
theory and practice of forming iron bmlges aod roofs) From the corps they are 
ap|ioiDted Assistants in exeeutire departments, in which tlies continue aud rise, and 
hardly erer return to the Sippers, or see aosthiDg of them, or bare any practical 
expeneucein Geld duties, except when in tbc Geld, when the Engineer Officers nearest 
at hand arc called in, and in ramp meet with ■ detachment of Sappen under their 
own Officen They certainly meet with men well trained, accompanied by an 
efficient non-commissioned European Staff, tendiog greatly to expedite and simplify 
all Geld or siege operations, but it appears an esil, when such care was taken id the 
formation of the corps, that a batch of Officers were not allacbed to them, of which a 
portion should he annually rehered, so bnoging she whole corps of Officen in contact 
with the men, 'under a practical course of military engineer duties, at least once in 
eight or ten years, instead of, as now. nerer after their Gnt outset in the Semce. 

The general duties of the Corps are presided orer bs the Chief Engineer quartered 
in Fort MUham * He has, howerer, bttle position or power beyond that of being, 
ex oj^eio, a member of (he Military Board, to which erery Executiie Department of 
the military serrice m India is subordioale. In the Geld, the Officers called on for 
semce are nominated to be Pnncipal Reid Euginecrs, Field Engineers, or Assistant 
Field Engineers M'hen sufficiently numerous, they are brigaded, with a suitable 
Staff, but generally the duties are camlucted by a Field Engineer, with one or two 
Assistants. These Officers report direct to the Chief Eogioeer, but for lupphes of 
tools or stores for working parties beyond what the Sappers may hare, they apply to 
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after a ceriun lerrice comnienawrafe wiA the adranta^es lie has receiretJ Bat stiil 
however, what is chieQf required is to place llic officers or men at an earl; period 
in an active and responsible position, when they will become snfficient for our 
Service after going through the probationary siaclies they generally receive , but (he 
nature of Coloitial and detached service docs not always render this possible and 
hence the necessity of a re union at Chatham, or any other head quarter station 
where some Officer of high authority might be the controlling power, sunilar* to the 
existing Artillery arrangements at Wnolvricb 

SECTIOV II. 

THE EKG1NEEK9 OT THE IlONOOSanLE EAST IHDIA COMPANY’S SERVICE* 

The Corps of Bengal Engineers originated in the appropriation of Officers from 
other branches of this Service to the performance of Engineer dutiea, with such sup 
plies of tools and atores aa could be spared from the Artillery Park In the coune 
of time. Cadets for this Service of the East India Company, in the Ordnance Depart 
inenta, were received for education at the Royal Miblary Academe, IVoolwich , whilst 
others were deemed eligible, eJocated at private establishments, bnt subjected to 
examination by (he Exanuoing Officers of the Royal Military Academy These pro 
ceeded to India for the Artillery or Engineer Services generally, and thence the 
seniors were allowed the option at filling op any existing vacancies in the battalion of 
Officers, thus fonniog the Engineer Corps, after having done duty with the Artillery 
for from 6 to 12 months Sometimes a further examination took place and the lelec* 
tiOn was made by Government, when the Cadets were finally posted. Tbia continued 
till 1809, when the present Addiscombe Establishment vras formed after which no 
nominations for training elsewhere were made From Addiscombe, at first the 
Cadets went to India as before, for the Artillery or Engineers ; but at the end of a 
year, the first step in Improvement was made in making the selection for the different 
iiranches in England, and retaining those appropriated to the Engineers for further 
instruction in the special dutiea they would be called on to perform this was followed 
by the East India Cadets being admitted to all the benefits of the coune of practical 
instruction at Chatham and auch continues to the present time In ladia the duties 
expected to be performed by the Engineer Corps of Officers (for a long time there 
were no men attached to them) arc muUifanous In times of peace, they are ex. 
pected to be competent in every branch of civil enginecnng, not only theoretically 
but practically, having often to Instruct the artisans m the best mode of performing 
their work They are supposed to be able accountants, having often intncate 
details of accounts to manage, they bmog alvrajs executive officers in charge of all 
thedeiads of ^xpendilurf Thoj- sro hirther mppeatd to be f tp^hle ofsuneyingin 
any requisite degree that the public service may demand; and under the name of 
Garrison or Executive Engineers of Distncta arc in charge of all the fortifications 
and public works generally, including roads bridges, and imgation canals, though 
there are necessarily exceptions, from the telative paucity of officers, compared with 
the work to be done In the field, the duUes.oa the first evtabhabment of the Corps, 
were performed in the best manner that circumstances permitted by one or two 
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At or tboiit Itie Mme time, • Mmrr Compaiijr of ilmut 200 men of all cUttct o-ii 
rrcniiteil from llie Native 'liliiatj Minera of Uppef Imlia They were under very 
liille diveipline, «itli no training beyond tbeir own traditional practice, and, when 
not in the field, nere put under the Staff Offcer of llie ilation they miglit be at, 
Tlie OAiom of rnginecra never taw anything of eiibrr the rionccrt or Minen, except 
when they met on field aenice, and there «ai, oonte<|ueol1y, a good deal of mutual 
ignorance of each olber’t mcxle of prorectling. not faronrahle to the public aenice. 
Tliete rontiderationi letl the Indian Coxemment to decide on the commencement of 
the preaent triiem, and the Corpa of Sappera and Minera «ai directed to be organired 
by Captain II, Ticlell, (now Lieut General It. TicLell, C 11 .) the Officer in the Corpa 
(then of the atrength of 2 Ilaiiahona, or 40 Officera) who had the greateat evpcnenre 
in field dutiea. The old Company of Minera a>aa talen ai a nucleui , voltinteera were 
admitted from the Cor]’a of i'loneera. and freili men were cnhaled for thia parti* 
eular Service. Tliey were formeil Into a regular Corpa of C or 8 Companiei, with a 
non commmioneJ European Staff tnined at Chatham, aud young Officera of the 
Corpa of Eogineen attached to theoi The duliea and practice of the Corpa were 
conducted on the lame iTiteni aa in the Royal Engineen, and a aery efficient Corpa 
of Sappera and Minen fortncil Tint araa toon followed by the abolition of the 
Corpa of Pioneen, whose duiiet deeolted upon the new Corpa, which became a good 
deal diipeneil about the country, and were employed on work heretofore perfonned 
by the I’loneen in timea of peace Tina bat greatly Interfered with the aery efficient 
tvatem of praelical education commenced: but the Corpa hat been more and more 
draam together agtlo, and U, probably, benefiting by a more extended practice m 
their moat eaaentul branehea of training Tliere atill, bowerer, eiiata the great de* 
feet of a want of mutual acquuuttnce between tbe Officera of the Corps (now 02 in 
number, or itrengtb of 4 Uaitaliona) and (be men Ii la the custom for young 
Uffieen, on fint reaching India, to be posted to the Corps of Sappera and Miners, 
with which they do duty fur one or two years* tUia, however, ii not uiiiveraal (a 
late Order places them for three montlia with n depattnienl at Calcutta, to learn the 
theory and practice of forming iron brwlgea and roofi) >rom the corpa they are 
•ppoiDled Aaaistanta in executive departnienia, in which tliev continue and rise, and 
hardly ever return to the Sappers, or see aovllung of them, or have any practical 
exiicneiiceiD field duties, except when in tbe field, when tlie Engineer Officen oearcat 
at band are called in, aod la camp meet with a driachment of Sappera under their 
own Officers They certainly meet with men well trained, accompanied by an 
efficient non-commissioned European Staff, leoding greatly to expedite and simplify 
all field or iiege operations, but it appears an eail, when luch care was taken in the 
formation of the coq>a, that a hatch of Officers were not attached to them, of which a 
portion should be annually rehcTed, lo bnnging tbe whole corps of Officers m contact 
with the men, 'under a practical course of mibtary engineer duties, at least once In 
eight or ten years, instead of, as now, neaer after their fii st outset in tbe Service. 

Tlie general duties of the Corps are presided oser by the Chief Engineer quartered 
in Fort \tiliiam * He hai, howerer, bttle posiliou or power beyond that of being, 
ex officio, a member of the SlJitary Hoard, to which every Executive Department of 
the military lemce In India is tubordmale In the field, the Officers called on for 
service are nominated to be Prinapal Field Eugineers, Field Engineers, or Assistant 
Field Engineen MTien aufficiently numerous, they are bngaded, with a suitable 
Staff, but generally the duties are conducted liy a Field Engineer, with one or two 
Assistants These Officers report direct to the Cluef Engineer, but for supplies of 
tools or stores for working parties beyond v»bat tbe Sappen may have, they apply to 
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(WJM* ttr m*ff, titnn in I jrjrn* tlirm. •? ifftrr hN rank, 

aharri ulib 0 *• Commin Un/ 1 ";*nw Ihf ctfilit or tbe ij. thwigh the 

Imrr »! pTnaff of Ifinn l*jf ptjnn^ l>U tlgnatufe Ibfrrto 

3. Commiftflifly f npiifm <fi» not cnrrrfpond iliwt wifb the SfiBttJer of M<r 
All Oir iWumenlt tml flmi which n-bte In their Senlce »rc fnt of all aJ treaieil 
to the Dltlrlct riimtne of rottlficationi. who mlifet at Ifir fiea<1 ciiiartm of the 
ili'trH niU tiflierr U»i ihetoWfnrr the Mimttef,«lihM« own nole* an 1 remarlt, 
ami the iWitlnn of t> e Minitlrr U ma>te haown, Ihtotigh the tame channel, to the 
Commamlinj; rnglncera 

A The tlirecton of PortiAcalionahate the fillowlng evpccul dntiea lit To jtue 
their Bihice ami en>eT»enre to Commanding rnglnctn 2nd1f. To ohiiate on their 
own proper anthontp nianj of (he ditRcuItiea which maj' occur in the etrnition of 
the wnrVi, ami for which the npitiloo of the Mhuiter would be too ilow, or not 
antTicIcnlW dclanetl Srdljr To tuform lie Minliter preciicif of eecrjthing which 
lieart a relation to the defence of the fn»«lier. •tthtf To act ■« an Infcnociliatc 
aiilhorUy I etween the lUmticr and the Commanding Tngtncen 

S It filtowa from the erldent importance of the aitustion of Ihrcctor of Fortu 
fiCiiiont, that feneralle all rliv^menr* of work proposed In the o5fe of the Cem- 
mandiiig Fuginece thnull l>e male in ttiphcate-'-one for the Station, one for the 
Dittnrt, ami one foe (he Jfmfuer 

C Tlie Director of Fortlficationa ahoutd pa» rrery year at leait two end* to tie 
lUtiona In hli diitnct one In tlx apring, to act the worLi ordered a gntrg, led 
another In the autumn, to wltncaa the etecutlon of them, to ebeeV and aign the 
nieatnrementi, and ditcutt wUlt the Commanding Fogineer rttlmatea to be brought 
forward In the enming year. When the worlt are but few In nomher or of M 
great Importance, the Dlreciori pay but ooe yearly euit, In the autumn 

DVTua or Tiie cones ov or-sit w tiMi ce w*iu 

1 WTien Id the held. I htat.^Iajor du GiOie la generally coispoted of a General 
Odierr, who tabes the title of 'Commanding Eugmeer of the Ann/,’ a General 
Ofliecr, Chief of the Staff) « Supenor Ofliccr, Dirvrtor of the Farb, in fact, of a 
greater or leas number of Supenor ami InfcnorGliccrr, i» well as Gardes du Gcoie, 
according to the wants of (he Semce 

2 To etery Dinsion of Infantry is attached a Commanding Engineer, of the rank 
of at least First Captain 

3 If an army be formed to act separately, a Commanding Engineer is attached 
to jt (who may only be a ‘ Superior Officer*), or Chief of the Staff, and a Chief 
of the Park (if there be one), who may be only Captain 

-1 TJie Engioeers attached to the army are employed on worbi of pennanent 
fortification, on those for the attack or defence of a place, and on those of such 
Tcconnolssances as are entailed by such works 

S Tliey may also be required to construct the field works which the Generals of 
the Army or of the Dirisions may think lit to establish, soch as attacks and 
approaches, redoubts, small forts blo^howsrs, tCtea de punt intrenched lines and 
camps, dykes, Ac , also works on (he march, auch as openiog communications, the 
construction or detnoliiion of roads, bridges Ac,, Ac 

C General Officers and Officers of all ranks in the Engineers, who are not attached 
to a company, form part of tlie $tafr of the Army, of the Corps d’Armde, or of the 
Djrisjon to which they are attached « 

7 Every Commanding Eoglneer recciaea direct, or through the Chief of the Staff, 
the or leri of the General Officer to whom he is alUclied , he informs this General of 
the onlers given to him hv tlic General Offiecra of his on n Corps 
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fi Wlien U If nfcmiry (o ntaMith pcrmantnt gamwni In pltcn, or militiry 
poitf, riiher conqocroil or b* the aroif, the Enjincer Serrioc UVei in tlieie 

plam or posit the tame dulirt tt at borne ttaiiont 

9 Offirm of £ng;inrfrt are foibulten lo comtnuniraie to an/ ollirr person, 
etrrpt lo tbe Reneral of the Annj, or lo Ibe Renrral OlBeer lo whom they are 
altarhe<l, or bit Clilef of ilie SiaT, the ataU of the tuppbet, &c , or the plant of 
piacrf, or of storlt eteeulerl or in etmtliAn. 

10 Hie rotnpotition nf aU armies it that ofltitisioni Tint principle of lereral 
diTUiont under one Commandrr eompmrt either an annr, a wing, or a centre of 
an armr, or a merre. The dmtion la genenlly fominl of two or three bngadet, 
Mlher of infanlrj or of cavalry t it Inciudet iroopt of djffertnt temcei in tiie proper 
proportion 

TaOPOKS OU OIHIK* 

/-ft tnwpft «Ar fAiif aont eompa*^ <fe Mpeurt et de mmenra EUei ont g^n^ 
ralement pour destination d es^ier toule* let eonstructiont n feetiairet pendant la 
gnerrej de retabhr let fort ideations de toule oat ore, tint tur let pMtet itnl^. que 
tnr let pnncipanx dibouehct et dant rintnieur du piyi : de delruire tout let oiirraget 
de retie natore appartenani h I'ennemi, lonquc eette deilruelion n'a pn a’clTectuer 
entiirement par le feu de rarlillrnei de rrparer ou de conttruire let ponia fixes, let 
diguet et let routes ou autret reoyena de eommuoicalion , de lei dtlfvire I’lls nous 
toni nuiiihlet Let troupes du gtnie doireot done aider b dctruire tout let obstaelei 
naturtli ou artifleleli qal terrem b ta d^feate, ou b let eonttnure tilt deriennent 
Rreetuiret. Let aoldati du f^nie tonI par eontsqornt pluldt det oumen que des 
rombattanli, et its ne portent det armet que pour leur lUfeate pertonnellej ear pen. 
dant leurt trarain, tit tont prategft par d aoirtt Ironpei Crpendant, ee terut con. 
tnetlre use grande injuiiice, que de ne pat plaeer eette elaiie ti estimable de loldalt 
au ni’me rangqoe let frmidiert, let euirettien el let eanoomert , ranine lulfil pas 
que let Iroupei du genie eneulent tree admte et etli nle let traraux qtii leaf tont 
ordonn , mail ellet tont pmque touyonrs ot hgtVt de le fairc dam det cireonsiancet 
difflrilet, et ni'me tout le feu d« I'enneini, re qoi exige un grind tang froid et une 
iniripiiiCe /gale b eelle qu'on pent d/sirerdrs aulrra toldili 


EXGINEEn, CIVIL 

SFCTtON I. 

KNCI'raCR, CItll, OEUEHAtLT t 

Thil profeition may almost be taid to hare originated iii England mthm the 
lait century Defore the middle of the latt century, whenever the prospect of 
great profit Induced lodinJualt or bodiea corporate to undertale exlentive lystems 
of drainage, and for this pur|*ose to call for the assistance of an engineer, recourse 
wti generallv had to those great loasicra of hydraulic engineering, the Dutch 
True it IS that lome aoiitary exeeptiona have occasionally been found, men who, 
like Sir Hugh Myddleton, combined a apecalatise turn of mind with tome mechanical 
knowledge, and lo these two qualities addeil an untiring energy of purpose leading 
them to perievere In any undertaking, even under the most discouraging cireum- 
atancet Out these men were rare ioilaacea of a peculiar latent, which, though it 
thus displayed itself occasionally, was /ar too uncommon a gift to allow the possessors 
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»fr »f>f iWi^r «{«« fnm« ani *(tn< Uim, nhiWrr hl« nnk, 

«iO» tV r<Awm»n<linjc FftSiUffT ttif tint t ot tlie rripoanlnlilj, thonjh lfi« 
UUft of ilifm l>y pUr«Kt bU di^itarc (fii*rr(f> 

Comm»ni)injf I nyfnrrn tin mu coiwpoflit iliroct w»th iKe of Mir. 

All ilif clncflfornt* anil plmi wMtli rrtitc to tli«f Smlro tn Cnl of all «<I 
to tlic DiMrlrl Dlrrotor of FutUnrattAfts «1 mi r^uW tt U>e 1inut.^<iartm of tho 
tlulfjrt. TliU OrttVT |«»t Ilirm iKfire the MimKer, «|{|i hit oirn tiAffi «n<l rrmirli; 
•D<1 tlir clroHion of the MinUttr U mate Inoirn. ibrauylt ihe ume ttianntl, to tbe 
Comminitinj; rnjinrm 

I. The I)>ffrlor» of FortlfteiUoM l«tr ll»f fonowloj npenal dutlm I»l. To gut 
thrir • Itflcc aotj eejvrtrooe to Cocnmimlinj; Ffl^lortr*. Stxlly. To ohtUfo on ihttr 
own j>ropcr mihonly many of the iti^cuUm which way occur m the caentttnn of 
the worVi, ami tnr which Ihc oiuAion of the »h>htrr wouM be too ilow, or hot 
inlhdcnlW tWnto! Solly. To tuform the Mimitrr ffceUcly of ertrythlny which 
lican a rrUilon to the ilrfrnce of the frtittilci. Ithly. To act at an intemctliate 
aulhonty hetween the Slinottr ami the Commamlinj Ftiplnecr*. 

b. It fiillowa from the echlrnt Imjtortance of the aitualion of Pirector of Forti. 
(Icationa, that genrnU* all ttooimcntt of work protect! In the office cl the Com- 
iranihn^ fiijlnrcr thnuM 1>« matte in tnpticate— one fur the Station, one for the 
Diitrlct, amt one for (he Abnlitcr. 

G Tlie Director of FortiGcaliona ahouhl pay carry yrar at Icait two ahiti <o the 
itaitoni In Mi ihitncti one In the aptinp. to art the worVa onlerril a ping: ami 
annthcr in the autumn, (n witneaa the cfceotioA of them, to check ami i>p the 
niraanremcnti, and diaeuti with the Commanding rnginerr nlimatra (o lie brmight 
fomard in the eniuing yeir, Mhcn the worVa are but few lu number or of no 
great Importance, the Directora pay bat one yearly nut, in the autumn 

nirriei or rue conra do ocmb iv tiuk or waw. 

I Mlien }q the flcM, ThtatAtayor do Gfnie u genrially eompoaed of a General 
Olheer, who tahea the title of ' Commanding Cogmeer of the Army,' a General 
Olliccr, Cbirf of the Staff} a Superior Officer. Dirrctor of the Fath , in fact, of a 
greater or Jen anmber of Superior and Inferior Officen, at well aa Canlei du Genie, 
according to the wants of the Serrlce. 

i To every Division of Infantry » attached a Commanding Engineer, of the rank 
of at least First Captain. 

3 If an army be formed to act teparately, a Commatuling Engineer is attached 
to It {nho may only be a 'Superior Officer'^, or Chief of the Staff, and a Cfiief 
of the Dark (if there be one), who may be only Caplam. 

4 The Engineer* attached to the army arc employed on work* of permanent 
fortidcntion, on those for the atuck or defence of a place, and on those of such 
reconnoissancca as are entailed by auch works 

5 They may also be required to construct the Geld-worki which the Generals of 
the Army or of the Pitisions may think fit to estaUtsh, such as attacks and 
approaches, redoubts, small forts, btocUiousra, (ctea de pont, intrenched lines aad 
camps, dykes, Ae , also works on the march, awdi as opemog comcnumcations, the 
construction or demolition of roads, badges, Ac., Ae 

C General Officers and Officers of all rank! in (he Engineers, who are not attached 
to a company, form part of the Staff of the Army, of the Corps d'Armft, or of the 
Division to which they ate attached . 

7. Every Commanding Engineer remces direct, ot through the Chief of the Staff, 
the orders of the General Officer to whom he I* attached 5 he informs this General of 
the orders given to him hv the General Officers of his on-n Corps 
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8 ^VIlen it IS necessary to estatilish pninaoent gamsoas in places or military 
posts either conquered or formed by the anny, the Engineer Sernce takes m these 
places or posts the tame duties as at home statioiis 

9 Officers of Engineers are forbidden to communicate to any other person, 
except to the General of the Army, or to the General Officer to nhom they are 
attached, or his Chief of the Staff, the state of the snpplies, &c , or the plans of 
places, or of svorks executed or in executMii 

10 The composition of all armies u that ofDmstons This pnnciple ofsexeral 
divisions under one Commander composes either an army, a wing or a centre of 
an army, or a reserre The division is generally formed of tuo or three bngades, 
either of infantry or of cavalry , U inclndes troops of different services in the proper 
proportion 


Tnouras do cavie * 

Le* Irovpti efu genie sont composees de sapeurt et de mineitrt Elies ont 
ralement pour destination d exceuter toules les constructions necessaires pendant la 
guerre, de r^tablirles fortifications de toute nature, tant sur les postes Isoles que 
sur les pnneipaux debouches et dans Tinleneur da pays , de dctruire tous les oiixrages 
de cette nature appartenant k I ennemi lorsque cette destruction n’a pu a'effeetuer 
enticrenient par le feu de 1 artillene , de rrparer ou de constniire les ponti fixes les 
digues et les routes ou autres moyeos de communication , de les ditrmre s’lts nous 
lont nuisihles Les troupes du genie doivent done aider k detruire tous les obstacles 
naturels ou artifleiels qui serxent a la defense, ou k les construire t’lls deriennent 
necessaires Les loldati du genie toot par consequent plutot des ourners que del 
eombattants ct ill ne portent dei annes que pour Irur defense perionnclle , ear pen 
daiit leurs traraux, ils soot proteges par d autres troupes Cependsnt, ce lerait con 
mettre une grande injustice que de ne pas placer cette classe si estimable de loldati 
au Durae rang que Ics grenadiers, les cuirassiers et les canooniers , car il ne sufflt pai 
que les troupes du genie ex^-culent axec adresse ct ctlenti les trsvaux qui leur lont 
ordonii^s , mats dies sont presque toujours obliges de le fsire dans des circonstances 
difflciles, et nieme sous le feu de I ennemi . ce qui exige on gnnd sang froid ct one 
intrcpidite rgale k celle qu’on pent desirer des autres soMati 


ENGINEER, CIVIL 

8^cno^ f. 

E>ai>EER, CIStL, CEVenAltTt 

This profession may almost be said to base onginated lu England within the 
last century Before the middle of the last century^ whencTcr the prospect of 
great profit induced individuals or bodies corporate to undertake extensive systems 
of drainsge and for this purpose to call for tbe assistance of an engineer, recourse 
was genersllv had to those great masters of hydraulic engineering, the Dutch 
True It IS that some soliltry exceptions baye occasionally been found , men who, 
like Sir Hugh Myddleton, combined a speculatire turn of mind with tome mechanical 
knowledge, and to these two qualities added an untinog energy of purpose leading 
them to persevere in any undertaking even under the most discouraging circum> 
stances Out these men were rare instaocet of a peculiar talent, which, though it 
thus displayed itself occasionally, was /ar too uncommon a gift to allow the possessors 
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EQUIPMENT OF ARTII l.ER\. 


FortmtM, or Coast Defends, Is equipped the Department nmlcr the Director. 
General of Artillery *t \Vooli»ic)> (See erttele * \rtillery,’ Section ll ) 

The wmphcjtT of the amn^ment adapted >ioce the jifare to the nature ©four her- 
Tice, the atoulanec of all speculitiea, ®f a trwn of comlnctors and mechanics riiitinct 
from the artiUerymen, t» not understood liy foreigner*, nor is the coroposmon of this 
Semcc generally Inosrn at home. 

Captcift Jacohi, of the Prussian Smiw, In hit work on Artillcre, states i 

“ It 1 * difficult to nndmtand the composition of hatttnet of Engl sh artillery, as all 
Is uncertainty and confasion in that Semcc There ii no po«iUse rule for fl*!n« the 
number and nature of ordnance, or detemiinlng the supply and the composition of the 
parks anil reserres] all is ahandoned to the deemen of the Geurnil In D.Wf com. 
inanding the expedition ” 

It is difficult to disabuse the minds of foreigners, and explain the working of the 
system adopted for the Hrituh artdfciy, to Imperfectly nmlerslood in nur own Ser. 
stce, hence some pains hare been takeo here to detail the rquipreienti, and for this 
purpose Tahirs bate Wen framcil from anthentic sonreev 

ft has been before shewn that the pmewM/ of the artilferj eomprue* one tf glmenl 
for the general orgimzattoQ of the whotet that Woolwich Is the arsenal, hrtih 
quarters, and school of instruction . (hat the regiment is lulidirideil into Wttalumi 
/aradimatstratire purpotet, and those spla Into troops ami companies | the (rttrr, 
forming {ths of the whole force. Is axaitable either for the drld, gamum, coatt 
defeaces, or the attack of places 

The eompuy or troop h therefore the unit In the artillery that the hallahnn Is to 
the Infantry, or *q<u«lron to the eirtiry) the tiumWr of eompanlrs or (rwis Wing 
inmased or dmilnitheit for war or peace, or each may be rtpanded nr eontraeted, 
wWther for ftmson or held duties. 

The whole seojie of Intiroctloa Is Iberefirt primarily gitrit to perfret this nnil, 
whose destiny is for either or many of the duties which may pro! *> ly be t'slgtml 
to It I and after leasing de headquarters, or Khool of instruetlon, the Captain 
eommsadiag ewleaTOOrs to Vrrp It perfect for toy iSutlns which eltctimsWnces may 
ast go to lu 

The «* stfllmtlcn of the y>er»i*»)wl umler the amngrwrnl of the Deputy \il;ul*nl. 
Gcaera! of triillery, depemlt ojem the rstgrery of It a Krxice. but U e peruul *f t ■»( 
i* reju’atol to a t^sm womWr of years. *» that tie company (the h ine afliUrry 
dws not srrs* m the en'mirs) rrSuros *» heml-qosrtrrs to l-e recrulrc f, re iDUrvrtr f, 
aa>l made raiscrtafl! » Ih t'l sh* lasprosnornU wl i«b n ay base Dccurrrd in (»n of 
t*r)*e year*. 

KrcufTrgtorta r.l-^fet Fyw'piw/w/.wlorb way W sd 1 1« W f »m» 1 en tW com 
Ima'aiiS of Ikf rfrr<m»*t a».I J/a/rrW—lW qjfst tm apj-esrs to bare b'ce «rH 
rr«A.,lm I la yuj? tr a Comm lira »f Crwrtl t- t Ffl-l frf.rrs *f trr J^ry *l-» 
*«frfe>l hif s lie r*jTr‘^"f* of preryei* 2k jrtrs atul it 1* p" fa tl *t sWtr 
op«»^-owi.lUlWt-is.«f-r*nf.taraars 'eryeq.tpmrnfs wl<h tr-f drat »«« 

Tk» f "tw sf jifiw-'jh's are f uaW oa If* n o»mi« rf tUt t iftim itre wi'h a mu 
«s,,rrai<.r,«s ra-Vr p, fsp’as I’a Ta’tf* af fqT,yfr,eut, as t fivW soficct 
f»i to aT fc*w<h<^ af ‘he Srnew 

TW anVwr • • f '!'■ rw»* «f t't' are * U f sta an.*rt lU f t*r«w wj ho*.'* af f >»'f 
J r_>r> a- 5 "7 iW e ^ » pwm's ef art or* t r t ui ' Jirfonr* of f.e- 

IrrMf* »■».! oJirfjsJW tif Ciis** are e«pt»iet ao'of t_o * iwil* ** 

*«.>Sar •< (li'M ^ *»* f««*fc!o»»( be f"* t «aia -ao *< r in* m a rst** I d eil 

l.e sbir f esju-ymost* la usir **rs4 0 ' 


l,uwswa>>( 



fQUH*\f»NT OP AnTIM.HlY. 12? 

gECTIOV II — riFLD ARTILLFRY 

1 Ilortt JrliUerj, explained !a Taf le I , pfei llie equipment of four dcicri] (lonx 
of battenei for that Semce : why the Commitiee tooh into consi leratiun the proba 
lililr of 12 or 9 pounder bms gtsos beta; tdopied does not appear, ami they gave 
no opinion upon the lubjeel further than remarkin' that they were not on^natly 
proposed when the hone artillery waa eonititoleil 

2 Dal as here audited on examimtig the TaHes, it will be seen that denatio^ 
I'rtim the on^nal Intentions, the heasy eqo pments 1o<e the Unt essential of horse 
artillery, — maSifi/y. and Its npahiliiy of acting With and supporting earalry, be»iiles 
diminishing In the application of 12 an I 9 pounder guns the supply of amtannition 
from ird to jlli — a point of great importance to this force, as rapidity of tiring and 
the consequent necessary suppir is next l« actiTitr of morement It is considered, 
then, that the C pounder gnn an 1 12 pnonder Itowitrer should be preferred for the 
eqnipment of bone artillery * 

3 The Peace Establishment of this force would appear to comprehend ererytbmg 
that IS necessary and adapted for an increase to that of V ar and actire Semee 

A Firll Fo«t JrlitUry mar be and as it now exists, to be iis a stale of transition, 
and expressly organizeil for a Peace Establishment The Tables II lit and IV 
are, howerer, fnmed upon a snppoied snr equipment, as recommended by the 
Committee of jVrtillery OlBccn at the close of the last war + 

5 Table II eTptiini the equipment of four descriptions of foot artillery field 
batteries from the 9 pounder brass Co the 3 pounder (both iBcIusire) of 6 pieces 
Co each battery, or 3 guns and 1 howitzer, wbieb has been deemed the most con 
renient combination of men, hones, and ammunition, for that anoaineDt, as regards 
eennomy and inanigemeot, and is especuUy adapted to the unit or company upon 
the War Establishment 

6 The most edineat battery for this force is onqueslionably the 0 pounder with 
the 2i pounder howitzer when the country pennits the use of so heavy a field force; 
and as mobiliiy is of secondary eonsidcration with fool artillery and at it u especially 
organized to act with infantry and support its movements the tffecl of that artillery 
IS Che first essential 

7 Table III is an eqmpmeat of reserve field ballenrs or battenes of position, tbe 
fint compnsing four heavy pieces of iron three 18 pounder guns and one 8 inch 
howitzer this force was organized in tbe latter campaigns of the Peninsular Vir for 
the Vltack of Posts, and if associated with the heavy field batteries would make 
a formidable siege equipment for (be AltacL of Posts and Pfaert da moment The 
12 ponnder brass gun and tbe lately introduced 32 pounder howitzer form a 
powerful batlery of reserve or position, aud would at cniical penods of actions be of 
great effect Tbe 9 pounder bra*s guns, and 2( pounder howitzers battenes of 
reserre are for auxiluuy battenes to be attached or posted to infantry for special 
purposes in addition to those acting with tbe divisions and forming part of their 
strength One, two, of more of these 9 pounder battenes of reserve, placed in 
battery under fivourable circumstances would effect more than if divided over tbe 
field of battle attached to particular bodies where their services might not be 
available from tbe nature of the ground, or too great distance from tbe important 
point , but if kept in hand until tbe decisive moment amves as at Waterloo, when 


• Nocwitlisund nf >o much bi> beeo itid on Uit* point the value of hone aniUcry zuaj be con 
, Jered uD^tuninubed —Ed 

f X\ ith iODe ilixbt modiSm oni o tbe anmaQ t on to »u t pm*ot nrranfvmentt — Fd 

^OL. I. 
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SECTION II — riFLI) ARTILLFRY. 

1 Ilorte ArtiVrry, eipUIncd In TtMe 1 , gitfs the equipment of four clcscriptioiit 
of baiteriri for that Scmce vhjr the Committee took into consKlerallun the proha. 
hitil; of I Z or 9 pounder hrasa guna bemj adoplei! iloei not appear, and they gave 
no opinion upon the auhject, further thin remarking that they trere not onginaily 
propoaed uhea the hone artillery aru eonsiitateil 

2 But aa here auggeated, on eTaminmg the Taldea, it nltl he icen tliat, dCTiattng 
from the original inientiona, (he heavy eqnipmeDta loae the drat esaential of horae 
artillery .—moiihry, and ita eapabdily of acting antb and iu| porting caralry, hesidca 
dimiinahing in the application of 12 and 9 pounder guna the aupply of ammunition 
from Ird to jih,— a point of great importance to thia force, aa rapidity of tiring and 
the conaequent neceaaary auppiy ia neit to netinir of morement It ia considered, 
then, tliat (he C pounder gun and 12 pounder honitrer aliould be preferred for (he 
equipment of horae artillery • 

3 The Peace Pitabtiahment of th<a force arould appear to conipreliend crerything 
(hat la neceaiary ami adapted for an tncreaae to that of ar and act it e Service 

4 Fielil Foot ^rlillfry may be aaid, aa it now eiiats, to be in a atate of transition, 
and expreaslv organized for a i'etee Esiabbahment The Tablea If III and IV 
are, honeter, framed upon a auppoaed arar equipment, aa recommeoded by the 
Committee of Artillery Officers at the cloac of the last n ar f 

5 Table II evpUma the equipment of four deacriplions of foot artillery field 
hattenea, from the 9 pounder brass to the 3 pounder (both loclusire) of C pieces 
to each battery, or 9 guna and 1 howitier, aahicb has been deemed the moat con. 
aement comhination of men, bones, and ammumtioD, for that armiment, as regards 
economy and msnsgement, aud U eapeciaUy adapted to the unit or company upon 
the ^Ttr Cstahlislimcat 

C The most cfficieat battery for tbu force Is unquestionably the 9 ponnder with 
(be 2t pounder bomizer, when the conulry pemiita the use of so heavy a field force, 
and aa mobility ii of secondary conaideraiion nith foot artillery, and aa it is especially 
organized to act with infantry and support its moTementa, ibe effect of that artillery 
IS the first esseniui 

7, Table III is an equipment of reserte field batteries, or batteries of position, the 
first eompnsing four heavy pieces of iron, three 18 pounder guna, and one B inch 
lionitzer tins force was organized in (be latter rampaigiia of the Feniniular V ar for 
the Attack of Posts, and if associated with the heavy field batteries would make 
a formidable siege equipment for the Attack of Posts and Placet da mommt The 
12 pounder brass gun and the lately introduced 32 pounder hoivitzcr form a 
powerful battery of reserve or position, and would at critical peneds of actions he of 
great effect The 9 pounder brass guns, and 21 pounder iionitzers, batteries of 
reserve, are for aturihaiy batteries, to be attached or posted to infantry for special 
purposes, in addition to those acting with the divittons, and forming part of their 
strength One two, or more of fiiese 9 pounder batteries of reserve, placed in 
battery under favourable circumstances, would effect more than if divided over tlie 
field of battle, attaebed to particular bodies where their services might not be 
available from the nature of the ground, or too great distance from the important 
point, but if kept in band until tbe ilecuive moment arnves, as at Valerloo, when 


• KotvithtliDd ng sooiucb bu been uidon tbu po at Ibe value vf bone artillery maj be con. 
aulered undinimubed —Fd 

'f \\ ith some lUgbt mod fical one in tbe amman lion to au t preaent amngemenis —Fi 
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iqi’li'MrAT or ARTII.I-KIIT. 

n/l wWfb m» l/fl ofraiioif ) fy Ih* tivoj'hjfe t’i’e of lfi4l «rn Jb* .WJ Vitj. 
Alrra-J/Die tattitf l‘UJ# li iVartidf 'Canis;^’) b4i l^rfime cl^nh-te. 


»f {> rojtJj J| 1 1 fw» if »t«> »( lUrtnet im II 

l!irv*n r raanl I" UindMl lal I (■■ npft'f *n>l 

tbttf* tl a iniMat’* Tk« f«rt alk^k Mtnirf tatrtt U tim larrrU li |l tut lit 

a«t \ttj *4 ^^* rucl><«, at n»i«» il« t»rw« U* am /«»• iftttlrttf wtJ* tlf inUxit 
tlaln !U 4-»»a la in»»» afmuwrtn fif It* ( irpmaf fr{«{jair *a alLvl. 

Itli (Tiirn It* un uf iaitotr^wUIl* raf ftf i frtm! an.1 bi««I t* if^tW 

tul* fua {N«rfi — IS* t'tl l->M ain’t lS« ttrtita at <t* iwkroi It* •/fniul, t> *u(>pait er a<l a< a 
nlt^lnr ^ot 1 1 it* t >n;>*f at** In la<it>*>t^t**i>nt*c(ailt tti aunt/. Tt* rr-'|Wff <ta »finn« a* 
It »!>• *( tit «il| anil'nri ■ rt<nr* Hat* *««**// ail {«•« In'mtr^ »n h< r'>t'airr<l-*ft* fnrattr 
In • mamn. 'Ttrt* *ill L* i!«« U | na^t* f*rra>tlni In mm lt« 

an laftalry^ttulrr^ tit t** rntrt atmt*. 4nt>n«i tit It* •rr»pa(io« »t iHlnntht^ f”*!*. It* 
ihfttit* at furtrcMM, a* I IM ap*nl un< at namatain wtiftt* * Hut tt/*< ftrsrflilt* aciftiin * *\at 
InpcTtaoi* amWa It wunj dmnxian*** ntMa $*** ttt ftrf’tt j itMlni. I* it* Bwaoraia* it 
It Mitll tt* fTtalMl dK**ulij ttti a aaoit** af L^b< (nst, •tut pmlara tut ls*nn«Kltnt{« 
itftft, on Ui lran•p*tt*^L Tut tt« mtttl tM>V)u*«*tit'>a}*>l ttitr* vtit a9Bli)p}i«i} trr It puj ta 
*t(al litbtil an It* rmn *t It* tvtttl jatii *r en It* lavtr fitiruat *f bmoo taint. 

In It* |>Uln* II rMtrrl* rrtrj tna** 1*1* • f->rtr***, an>{ it* tvaftf * tUIa(e ttarct b KR>t«rc4*t 
•19 it* j>UtA3m cf a /amkljlil* btlltry. la an* ttptj, itU lattalvo, tut a* (l »em (Xiili. aaJ 
aa«r*titiU* a* U it II b<llunt*r rlttforttioa.aJaptt IimIIis riirj rarietf el rmauttae*. htettrj 
ramtiaailcn. tail sail *«*frU« an taca«a>*lat>i*nra db ttt JritiuM t/ aruvt. 

" II, ttvtrtr, Caom** twtrii art t*rt*>l hj • tptrial mn*. 11 Itrj in tveatjri*4 pnrtlf in ft* 
ii|tl af artillrr;, lt<f adt tx m (ir«ami*r<h*<) ta auMtrr, ttti Itnrrftrt apetii b« laeoatuimtle. 
Ilitt/irttinf l«(trm •sisai*n«i iI«r«l«p<B*atit*i it*irtitn«nrBtr7peBm raa alaaatetRwttt 
Inia Ittir fal'nt apmiion. and t~it ttal purro** tt«f smi t« sadt it* r*ntral ata *f aa araif. 
tUn rtAreii bul biU* an ib* naiert «( iblnf*. }t* b |r«>m*ii b; lb* vflalaAt anil (l**i<,ani *f 
altrra, ir**** In a *l<l<>at <lr*lt «f nonuianaataal/utnlij’, Miib**! rtrrrarrrtist kii Inirll ftnra 
altlht aark er*]l*raiIaa«rl8pr»Ttn«al Tbo* it aUlbtlaaf ttfenlti p««*r *f Csarrtrt rerktt* 
•m b« frit aad arpr*(Ui*J Pwl II, «n tt* aaibrrab «f Ibt 8ral rtr, a Ctarral af duiifl|«utrd 
abilii/jitat lb* <iu*«l «n In all lit Ut'Inpt— tsbrar** all it* toaanqarn*** tta' ma^ te dtrlTfi) 
/ram {I'-l/ta pr*par*t (n tlltnr* tb nitni taibplafttuni an ibc 0rt( Stld a/btitl* bia aacnt* *91 
b* luab ibal, until ibt (D«m; tball <inrl*/ tbc atm*, b* «>'l prat* Imtiilibla At tb* moment of 
loatinf Ibli pranJ aaprnmtnt, (b< gtoltii a/ tb* Cnxral iti Cbirt mil ttettia* a grrat aMtaJantr 
an (b« fall of (hr nr, 

“ flul alibougb ih* ralcultdoot of rtiKni *a<! /errtfgbl all apprar la jiuutp Ib* malM X bar* 
rjrClolJ, till! *i|»*n»n« aloe* ran laranlcrUWf fittbl »h th* mrni af ihi* »*• loreation Tbtru 
art to niaoj onfurnran «r<n(i Mbicb atodify the mort pnidmi'a] forttighl, tba mout atdurlire 
protptrlt itsi a aim of tint* and pnidrare Mill not betboraugblpconrinrad unlii (wU bare, {alt* 
laott aliaolule manocr, naliird bit top**. X>r«*r<brlrat X niuit repeal (tat tbc probabUit; u to 
tfrongrOnd prtienl* litclf In to aenclu'ira aibijM, IbtCa itilful Crnrral ought, ea (hi oulbrtak of 
(be Jrit nar, ta praparefor ibt mploymenlaflbi* ne* wrapoa in tbt nj 1 bare ctpUined,todi*> 
concert and atloniih In* a Irerttr; br lit efTcett If be alone make* at* of it, in all prohabHilp b* 
«llt ceouun tnailer ot the Acid If, on Ibc olber ban I, lb« rncrar thould tare diipltjed eituaf 
prudeaee and foratighl, be edl eicipe (b* rertaiolp af l•ecaali^g LI* riclim But chit rigilanee and 
forclbougfaleughtbcforebanil to embrace aot ani/ihe immediale onplopment of (bit nee meant, bul 
alto all the coniciuencca that mar retull fram il rrlaCirei/lo the olher arrnt, to theirproportiont, 
tbelr maadiurtea, and their eiaptofmenl* It iterideat that, aBer the Art! •uceeatful tppliccticecf 
ihe Congrere rocket fn a campaign, it will be adopted in all the anniea of Europe An tquiJ bnvm 
mil be then e>labli<hcd-'all cxcluiire adraotage *et aaide. But Ihe art of ear mil undergo a 
aingular moJificatton, sbe inorai tllttS of buMltaaia be grraftr, Shew action tnort deti>Sca, and the 
effusion of blood aiU be eonseijucatlplcit Form war ft It not Ibe number of men wbo are killed, 
but ibe number who are temfied, ehich w Ib* guarantee of nrto/X. I iherefure again repeat, that 
Congrere rocketi mil produce a nroluUoo u Ibe art ^ war Tbep will redound to Ibe glorp and 
proAC of the General a ho mil the £nl romprebend Ibeir (mporlnnee and ikilfull; urail imaelfet 
all (he ad'anitget to be derired from ibem •' 


• bfore etprcially la Canada, where the PBBieTOU* nrer* and laket render Ihe morement* of ar( I. 

Icrynlntft diaienlt. and at Htneiiiiipotrihle T'a eaecatt rocket leemt particutarly*] plicaWe to 

Ihe dettruelioB of blockhouse* on 'tolatcd pomt*. rendcicil iotceeesilile to gunt by the turrcunding 

forecu, cuanipt, &.e ofan untecli-uiedcounlry See ‘IfoonUin drti lery ’ in vol ii 
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rquipmnl ofHojat Ikrte JrhUrry BaUertttfar Sertii* for niher of the fallomnQ Bran Ordnance 



Etlalluhment 
CtpMgni 
Su)i«l(«rns 
SufTSeoeants 
S«rjcants 
Corporals • 
Doiabard <n 
Gunoen 
Trumpeter 
Tamer 

Camaje Snitb 
Shoeing 
Collar makers 
^^beelen 
SnTen, Sei7ea9t 
< Corporals 
n Pnvates 
Jfedieal OUicer 


Ammuntlion 

Round 

Case 

Spbencal do. 

Shells 

Circuses 
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eMpoTl <nd otter Carrufftt 4^ /o'" J^Ollmng Tra 
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rOlMI «l NT OK AOTIl 1 1 UY 




*!pare Trenporl nf and olhtr Cerria^ t,e far Tram 


EQUirMKVT OF ABTII LEllY 
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^;>ar# Tran*} or! tif end olier Carritgrt for raUmng TVfl 


EQUiniEST OF ARTIILERY. 


443 



Geatril Total llarnc 
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EQUlPStKNT OP AnriLLEHY. 


TABLC Vt^^eonfintiHL 


roHfir«»Wucptpef ...... 256 

Portrtre stkVt 23j 

Tube botes ....... 232 

Cutitn^kniTes ....... 15g 

Sdssan ....... lift 


SL&tliMbstt 


^Vottted . 
Keeiilrs 
Thombstalls 
Flas, tts, . 


Tow 

klallcts u<) letten . . 

r.ie* 

lUsps .... 

Tenon iswi , , 

Diagontl fctlei , . , 

Coam twine, . . 

Perpcmlicwlan . 

QuaJnnti, brass 
Compasses, brass 
P,.c.n,p...,{3' ; 

Coppertaltiag boxes . 

Corkscrew* 

Spoke>sbaTe* . . 

Wood nee* 

Fuia augers 

Fumri., {'"PP" • ; 

Funneb, bo, for ]oadisg mortars 
r-4 fta 
3 tbs. 
1 tb 

Copper powder measures,' 8 ei. 


Dutch thread, tbs ..... 

Scraper* for shells 

Cartouches of leather, large. . 

SbeepskJQs ...... 

- C white . 

Tin boxes . t blue . 

{.black . 

For spherical fuzes. ' r yellow. 

Canras hags, 4 red 

[green . 

Leather straps for • ! I 
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TVDLG Vl—em/tatfJ 


Fuzes spbenc&l 


fl3 n, 

I's' 


{cut 


Quick tnatcb lengths 
Engines for dn ring fuzes 
Shell hooks pairs 
Tangent scales brus 
Lead plummets 
Copper scales Jt tb beams 
Brass we gbts sets 4 tbs to } oz. 

2 tbs to i oz. 


Teul scot 

Eng and St Scbaitiai 

1 900 
IB 450 
30 000 
9 000 
54 000 
24 7001 
10 593 J 
130 201 


4 120 
3 918 


Cambeooa* 


IMiite rope 


Tarred rope ends old 


6 inch 
4 

4' 

9 

4| 

4 

31 

2» 


'4| oeb 
,1 


f trelle 

Purchase blocks with brass fbeaTM •{ double 

Spun yam co Is 
lUtbne ditto 

Crates for heat ng shot complete w th toup Ac- 
Junk cwta. 

Coals cl aldrons 

Candles tbs 

Crab capstan complete 
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TABLE \ f-—emtinved 


Ordnance Jacks 
Flag staTcs 

Brass call pers large pairs 
Scren-s of sorts grosses 


■{;: 


wc ght 

r -40 penny 


Streaks of sard 


NiDs In tre ght 


Clasp 


10 
e 
6 

« 

Clout. •{ 3 


40 penny 
30 „ 
20 „ 


(i 

Strug- 
e pounders {i’'y,7 


"24 pounder carnages 

8 Inch how txen 


Spades 

Shords 

fFenn* 

Aim i Brow 

l.rck 

i nai 

<part heltes of sorts 
Crudstoees, with troughs 

{ Sash 
Itsnii 
I'll . 
Cross-cut 


/natsd 

iPrt 

Srtiers ftjr cross-rot saws doieft* 


betters for d Uo (foxens ^ 


Total >«9t 
from T,eftst 
EogltnJ St StbatSiM 


Fxpnitd 
at the 
Seye 
1 
2 


7 

4G 

CSOOO 

tt>l M 
10 )2 
22 000 
29 250 
50 400 
45 500 
400DO 
44 ODD 
21 000 
22000 
13 000 
43 000 
8 5D0 

To ’o *8 

4 0 24 
10 3 0 
2 } 8 


1 1 10 
0 0 25 
0 2 11 
4 500 
J 200 
1400 

500 
201 

81 

201 

81 

20 i 
200 

501 
300 

8 

20 

80 

T1 

too 

12 

22 

100 

12 

21 


10 


1 0 
3 20 
0 12 } 


3380 

000 


50 

20 

50 

20 

50 

SO 

50 

2 


20 

21 

40 

3 


40 

3 

C 
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T\mr M —ftM/Kiiirrf 


{ <!»}> 

I(«n I 
I it 

Crott<iit 

Tin tniuli 
Mock! in«u!i 
I Inckp Rt 
C»n p cotoan 

Oik iViddin^ 8 ■ ft infhn frft i 

f S Inch 

11 ” 

]{ „ 


I IiaV feet luperfieu! 


Spve ID the raogi 


Till p eces • 
Cmdt. {[”"j 
Axletree beds 
hose bigs 
Forige cords sets 
Shoeing tools sets 
Smngletrees 


r»-'‘ {frt7 

II da J Ub? 


Ailetrees 

Sms 

^ kinder poles 


Cellar maitr* Malrrialt 


Sest 

L ^^■hlte hone 
Basis dozens black 
brown 
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EQUiriirNT, NAVAL. 


*' Tlic giinj proposed «re, 

“First The present 32poiin<Icr, 
sreijlit &7 cssl , charge lOftj 

“ Sccon lljr Modified* 32 pounders, 
weiglit -12 cwt (equal to ] reseat 
18 iMiundcr), charge & or 6 lbs 

“Thirdly Second class modified* 
32 poun lers | weight 25 cnt., < 
charge 3} or 4 tbs 


Mhcn mounted on lower decls of 
line-of battle ships 
' Main decks and In fngates and hoi 
law that when close, or charge 
cqnal to I round grs] e and ] round 
shot 

■ Quarter decks, forecastle of frigates 
anl Ime>of battle ships decks of 
16 gun brigs and ail smaller 
Tessels “ 


It may be assumed, therefore, that the pnaciple laid down in the foregoing Memo- 
randum has bcca hapj dy adopted, by referring to Table 1 , and thus the confusion 
incident to guns of terera! calibres being pbeed In one Tcssel aroided, and the 
power of the armament greatly increased. 

It must be admitted that there is a matimnm calibre at which the shot is capable 
of penetrating the sides of ahips of war, and destroying ererythmg it meets, com- 
bined with (he facility of working the piece of ordnance adapte 1 to nara! armaments, 
and the armament of coast defences, and that is considered to be the 33 pounder gun, 
as prefenthle for broadside guns The 42, hC, C8, and 84 pounder guns, no doubt 
Ttluable for special eases, will make a larger bole in the sides of a Tessel, and a 
correspoadiog destrnction t but aa the weight and length are Increased, so the eelenty 
of fire decreases, and a number of men to work these beary pieces of ordoasee must 
be added 

le is therefore to be wished that these ponderous and unwieldy descriptions of 
ordnance should be limited In oaral warfare to a few in each ressel. About one tenth 
of the whole armament as will bo seen In Table I , Is now established as a pnociple 

These remuks are induced from a desire evuiced by tome influential persons, of 
arming vessels of war with the 42 pounder gun The French seem disposed to 
abandon their 3fi pounder, and adopt the 30 pounder of C 457 inches diameter, 
English measure f 

See ‘Art linj* The Tables to the article ‘Artillery’ mil give the weights and dimensions of the 
iabl««A BCD pieces of ordnance now used m the armament oT ships of war Talile If of 

this article gives their ranges It has been esplained in ‘Artillery’ that the Ordnance 
Department supply all artillery stores, ammunition, end guns to thcNavy, and hence 
the advantage to the Service generally for n perfect knowledge of the description and 
nature of these articles. 


• This ‘Modftc»tion‘ to wt 4 Swent Tes»eb wd fferent dctli* In the eame vmmI has be«n m 
Bomo rcsp*ct» mrt bj the jnlcoduct on t4 Monk • A B C S4.pouniJer» — Bod it, ©then bj the 
at pounder »ad 18 pounder bored np ' to th« bboK c«l hre See ‘ Artillerj’ Table A,— fd tors 
r since there remBiki were BupseHed the 8 neh gun bu been acnerallv introduced into the 
Nsrj in the proportion of one testliofthc uholoarmunent 
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EQUirMFNT, NAVAL. 


“ TJic guns pmi>osf<l »re, 

"Rnt TJic prc»fnt 32]M)nn|cr{ 
weiglit S7 c»t , cfiargc 10 lit 

** Sccotiilljr. Moahrirtl* 32 jKmftilm; 
wfiglit 42 cwt (rqual to prcieat 
18 pounder], cliarge ft or C B>s 

“Tlilrdty. Second cliM tnodiftcd* 
32 poumlen , weight 25 c»t, ■ 
charge 3] or 4 Ibi 


Wien mountcl on lower deeW of 
line of battle ahips 
■ Main ilecid and in fnjate*, and hol- 
low shot when close, or charge 
equal to 1 round gra]ie and 1 round 
shot 

Quarter decls, forecastle of frigates 
and Iine-of battle ships, decks of 
18 gun brfgs and all smaller 
teitela *' 


It may be assumed, therefore, that she principle laid down In the foregoing Jletno- 
randiim has been happily adopted, by referring (a Table L| and thns the confusion 
incident to guni of sereral calibres being placed In one tcsscI avoided, and the 
l>ovrer of the armament greatly increased. 

It must be adoutled that there It a naalmnm ciLbre at which the shot is capable 
of penetrating the sides of ships of war, and destroying everything it meets, com- 
bined with the facility of working the piece of ordnance adapted to naval armaments, 
and the armament of coast defences, and that is considered to l>e the 32 pounder gun, 
as preferable for broadside gnnt. The 42, ftC, C8, and 81 pounder guns, do doubt 
valuable for tpecul cases, will make a Ivgcr hole m the sides of a vessel, and a 
corresponding destruction} but as the weight and length areiaonased, to the celenty 
of fire decreases, and a number of men to work these heavy piece* of ordnance must 
be added. 

It Is therefore to be wished that these ponderous and unwieldy descriptions of 
ordnance should be limited In naval warfare to a few m each vessel About one tenth 
of the whole arraament, as will be lecn la Table 1 , Is now estabbsbed as a principle 

These remarks are induced from a desire evinced by some influential persons, of 
arming vessels of war with the 42.pounder gun The French teem disposed to 
abandon their 3C pounder, and adopt the 30 pounder of 6457 incbef diameter, 
English measure t 

See Mrtiiierr’ Tlie Tables to the article ‘Artdlery’ will give the weights and dimensions of the 
uiites A B c U, general pieces of ordnance now used u the armement oi ships of war Table If of 
this article gives their ranges It has been explained in 'Artillery’ that the Ordnance 
Department supply all artillery stores, ammunition, and guns to the Navy, and hence 
the advantage to the Service generally for a perfect knowledge of the descnption and 
nature of these articles 
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1 QUIPMl'Vr, AMKIUrAN,* f’tTrtiMof Anillrry, — Xrmamfntofrornfi- 
citiofu,— Hfl I Train,— 1 « ly ^fcirUry ai \\ ar of the I Sutc* 


OnfaaMv 

Tlie rrc>poni''n cf tflillrry lo oti rf Irwp «an<^ grntra'ly 1<ft*wn Che limit* of 
I an 1 S yirm lo lOOO mnn, am<ril r|| to ibc force of Ihe armr, llie rluractrr of thn 
troop* of wl ich It i< rompHoil. tJ ** f »rre *n 1 ctarartcf of llic cticmT, tlie nature of 
It e coiinlrr «l icti I* to lx the theatre of «af. and the chanrtrr and ohjecti of 
lie ««r 

'inilar conii Ifraiion totut regulate the aeleclion of the liml* of enlnance. an I 
llie proponion* of the «!iiTrrtnt hlrwU la the train 

The folio* ing pnnciptei mar lx olneneil lo ordinary catrt 

«I.leb 


2 pieeea to lOOO men 


I gun*, of « 
1 tio«itren of 


f } are 12 poimJcr* 
1 1 are C poimifrn, 


diitnboted aa folloai 

for Ikr hfantry 1 piece to 1000 tnen.-ofi pounder gum and 12 pounder liow- 
Urert. In hattenei of foot artilTer* 

For tkr Cxrafry 2 piece* to 1000 men.— C pounder gum and 12 jxiunder lion*. 
Uaerti lo batlenei of liorae andtery 
/Vr tkt ^y<eeie/«iuf Ceneref feri* ^ffererre 

r I It 12 pounder l>allenc} of foot artitler*, 
t piece to 1000 men 4 jin 6 pounder ditto ditto, 

I fin 0 pounder liallenei of hone artillery 


ttmmiiniti9n/i/r Cannon 

T*to hundred round* to each piece, l*otU of the re*er\e* and of ihc aetire hatieriet 
The amtnunitioa nhicli cannot be canted to the caitrom attached to the piecea 
will lx kept in boxes with the resetret 


Proportion eftht difftrtnf kmdt of AmmunUmn and other Su/pliei 


Kind 

S«rCaa* 

For llQvitien 

. For 100 
rounds 

1 ? pr» 


ai pt. 

la pr» 

Strapped shot &ied 

Canisters, fixed 

Strapped shells 

Sphencal case-shot, strapped 

Canisters with sabots 

Cartridges /'‘fge charge (»parO 
“ \ small charge 

Fuaes 

Portfires 

Tubes . 

Slow match . ... 

Quick match • 

liursters 

7C 

12 

12 

6 

12 

70 

20 

10 

10 1 

52 

3S 

13 

8 

100 

4S 

40 

12 

6 

100 

Twice the number of shells and iphencal 
case shot 

1 to S rounds 

) more than (he number of rounds 

1 yard to S rounds 
f yard to each sphencal ease shot 

1 to each shell and sphencal case shot 


* Ordoasce Slaaual publuhcdhyaut^onlref the Amtncao Corrromcnl 
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EQUIPMENT, AMERICAN. 


Ad litianal supplies of onJnsnee end ordnance stores arc placed m conren ent 
depOts accord og to circumstances 


yfmmunilionjbr Small Armi 

One hundred rounds to each mao of sshicli for 11 e nuisVet 40 rounds are in the 
cartn Ige box, 60 in the parka of reserre. In the same proportion for other small 
arras 

Five flints to 100 rounds 

Percussion caps for carbines half more than the nural er of cartndges 


CoTt^Oitlton of a Baltery on the J! ar Etlabhihmenl 
K DdofCteterj 

Riin« / raounted 

\ 6 pounders do 

{, 12 ]>oundera do 

Total number of p eces mounted 

{ Cun carriages (spare) 

Caissons 

Forges (I for repa rs and 1 for shoe ng) 

Catterp waggons (1 for repairs 2 for harness) 

Total number of carnages 
ImpUmtnlt end £ft ijmenia /or each Gun Carriage 
2 Gunners haversacks 
1 Tube pouch 
1 Portfire case 
2 ThumI stalls 
1 1 rim ng horn 
1 Prolonge 

1 ^ent-fOTer and strap. 

1 Lintstock 
1 Portfire stock 
1 Priming wire 
1 Fuze auger 
1 Fuze saw 
1 Fuze sett 


1 kent punch 
1 Gunners gimlet 
1 Tangent scale 

1 pair Portfire cutters 

2 Sponges and rammers 
2 Sponge covers 

1 llorm and Stafl' 

2 Hanlsp kes 

1 Sponge bucket 
I Tow book 
1 Fuze rasp 
] Fuze mallet. 

I Shell plug screw 


For eaeh Jfom/zer Corrleje (odd lumel) 

1 Fuze extractor | I Gunner s quadrant 


1 Felting axe. 

1 ShoveL 
1 Pek 

1 Spare pole (one half of them 
ironed) 


1 8 oz Powdrr measure 

Foreoch Caisson 

I Spare wheel to each ea sson 
of the reserves 
1 Sparc I andsp ke 
1 Tar bucket 
3 Tow hooks 


I '^tter bucket 


For each Fmye 

I 2 Shovel 
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DratffM nortei—C to • battery vagjoD and 12 ponnder gim carriage — 4 to 
other carnages — i^tli spare 

Itarntu — corrcspoDdjng mlh the namber of horses to the carnages 
The equ pmeols required for the immcdate temee of a piece are earned, on the 
march, in the ammunition chest of the hmber 


BiecK Tsaiv 

The number and kmd of cannon for a siege tram must be determined by the cir 
cumstances of each case but the follomng general pnnciples may be observed In 
assigning the proportion of difTerent hinds and calibres, and the relative quantity of 
other tuppties, for a tram of IQO pieces ofordaaoce 


Guns 


rat P 
{ 18 P 

bap 


hiortars 


Cmnen 

t pounder, about one third of the srhole number 
8 pounder, one tenth 
2 pounder, , one tenth 

llosnizen 8 inch siege, „ one*eighlh 

r 10 inch Siege „ one seveoih 

I 8 inch aiege, , one fourteenth 
Stone mortars , one seventh 

Coehom mortars (m addition to the 100 pieces) 

M all pieces, for the attack of one front 

Cm Osmepea 

For 21 pounder guns and 6 inch bosntzen one third spare 

For 18 pounder and 12 pounder guns one fourth spare 

For 10 inch mortars and stone mortars, one third spare 

For 8 uich mortan aod stone mortan, one fourth spare 


"J 


Other Camaget 

Trantparlmj eamajet /or mortar * — I for each 10 inch mortar and bed, 
for each stone mortar and bed, aod for three 8 inch mortars and beds 33 
IVaffgon*, for transporting implements. &c , inirencbiiig and miners tools, 
laboratory tools and utensils and other stores —each loaded «ith about 
2700 lbs, say 140 

TVeneA carl* (carrying balb, &C., on the snarcb) 50 

Battery icaggon* 1 to 100 horses 23 

Forget, fully equipped 8 

Shag cart* 5 


Jhmjpfc* Abrwir 

For each 24 pounder and 18 pounder gun and 8 inch bosvitzer mth its 
carnage . 

, 12 pounder gnn nilh its canuge 

, spare gun carnage and forge 
„ (raniportiag carnage for mortars 
„ park and battery waggon 
, trench cart 

, sling cart . . 

Spare hones . 


1300 
2 II 


8 

G 


C 

2 

2 

Tnih 


>OL I. 


Total sa< 



.I7fi 


»m'rr«iNT, \Mrnir\\. 


» ut ttimirnmnUinn 



r 

r ICOO In each 21 ponn !er . 


“tinoo 

For gnns . . ■ 

round s! ot 

[ lOOOt'sea h I** pounder . 


lOftOO 


t iZOOKsrach ISponnW . 


12 000 


Gnj» to 1 MoUter, roandi lo esrii r eee 


2/m> 


bpbencal ea 

e. 100 ronn t* tn rath piece . 


3.200 


'Shellt . 

. FOO (o carls 0 loch . • 


10 too 

For hoKitrtri • 

Canisirn . 

&0 <I 1 . . 


C30 


,Slbertealea«e lOO it/s. 


1.300 


'Ct>0 shells tr> each 10 Inrh , . . 


8 too 

lor mortars . < 

FM 

f IftCh 


3 600 


600 .. 

Cochons . • • 


3 MO 

Cmt'evdfr, in l arrtli . 


hs 

300,000 


Com{nitlRg for each roucc] ihot, )th ttiR itcisht of thoi 


grap^, nniitrr, otKl apttrrtnl rur, 1th the of ihot. 
ronnt] of tia«itrrr ommasitioo, S Ita 


•> „ lOInchmotlar . 

' 7 

kinclaJiRC charge of sbetti. 

t. 1 . fi.Ineh do. . 

3 



«. M Cochoni . 

IR. 



n „ Slone mortar 

1 



feper ear/rfif^e4eyt. too to each piece . 



. 40000 

Certn lyr-peprr, bundles .... 



. 200 

5<i3eft, 200 to each gun aed bowlrzer . 



. 13 000 

Slev^melfh . 



Rs. 4.300 

Forfjtm , . 



. 8000 

Prtminj inie* . 



. 80.000 

Festti )lh more than the number of shells 



. 40 000 

V'eodtn beflemi and ietMi for atone mortars, 800 to racb 

, 11,200 


rrrriKnon prtmtrt, for plr«* furaUlirf wrth locV», i to iparr 
Cartndjei/or wU-pitcti, &00 roatuli to each 

Carlnil'/ei, jntrder, Jftilt, and lt«d, (or tmall anai, kCTonJm; to the force of the 
army. 

SlOJt of the Btnmonltion U tranaported by hired wiyjonv 

JmpJtmmtt end For teeh Cm 

3 Spongei— 2 ipare 
2 Hammer*— 1 ipare 
J\\onni. 

1 Ladles 

8 Handspikes— 2 ipare. 

2 Liotitocki— I ipare 
1 Portfire stock. 

1 Pas* box. 

1 Tube pooch. 

1 Pnmmg horn. 


2 rhombitalli. 

2 Pnming; wires— I ipare. 
1 Gunner's gimlet. 

1 Tangent scale 

2 lilanls 

I \ent.C0TBr 
1 Sponge bucket 
1 Broom 

1 percuMioD lock. 


For each //wnfrer end .Vorfar 
ImplemtnW Howltier 

Sponges and Rammers . • • 3 2 ipare 

Ladles • i 

Handspikes (2 shod, for mortar) s 6 — 2 »!'«« 


Uortar 
2 — 1 spare 

2 spare 
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Implements. 

now 

ler 

llortar 

L ntslocLs 

2—1 

spare 

2 — 1 spare 

Portfire stocks 

1 


1 

llasersacks 

1 


1 

Pnm ng wires 

2— 

spare 

2 — 1 spare 

Gnnncn gimlets 

1 


1 

Quadrants 

1 


1 

Mauls 

2 


2 

Fuze d fls 

2— 

spare 

• 2 — 1 spare 

Mallets 

2— 

spare 

• 2 — 1 spare 

Baskets 

1 


1 

Tampeons 

1 


1 

Sponge bucket 

1 


1 

Broom 

1 


1 

Percuss on locks 

1 


- 

riummet 



1 

Po Dt Bg Wires 



•2 

Quo Bs 

- 


2 

Shell books 

- 


•2 — 1 spare 

Scrapers 



1 

Spatulas 

- 


•1 

GoBaer i tieerei (pair) 

- 


I 

Sand bags (o wipe w th 

- 


1 


Scilet tod ve gbti funnel »et of powder meaiares of three i zes ibell pin; icre* 
ud fune esinetor to each batterp magazine 
Jmptemeata marked * a < not rei^ulred for the itooe mortar ibe nomber of m 
plementi muit be proporl oaed to fbe whole namtwr of gun camagea ueludtnf the 
apare eamagea. 

Platforms 

For guni and bow tzert one tenth apare 72 

Formortare ooe-e gbth apare 40 

£niirorore SkoUrr* 

Half the number of guus and bon (zera 33 

Sport parts of eamagt! 4 c {Stt Anaamtnt tf Fort feat om p 491) 

Spare parta of field earrugei aa for field batter e% 

7~ m3tr and other VatertaU for rrpatrt 
I report 00 to the number of parts tbat enter into the conttniet on of the car 
rages 

Axle bodes for a ege carnages ^tb — breech boUfert jV*!* — cheeks jV***"* 
felloes ^ijth— ipokes ^th— fork saddles ^tb — poles j^th— hounds gistb— spheier 
bars ^th— double trees -j^th— square t mber of Ttnous acaotliDg—'plaxik— wooden 
pan of transport ng carnages of each ^tb 

Utr iron assorted 80 ths. to a p eee fiOOOns. — steel S &s. to a p ece fiOOKs. — 
sheet roD SO sheets— iron wire 403 lbs —sheet t a 100 sheets- nails and screws 
a so ted 
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Pnjtcltkt md ^ntmuni^ioTU 


For gnns 


r n000toeach24 pounder 

I Round sliot -j 1000 to each 16 pounder 
L1200 to each 12 pounder 


^ »<> each *2 pounner 

I Grape and canister 00 rounds to each p ece 
{^Spherical case 100 rounds to each piece 
to each 8 inch 

, fiO do 

l^Sphenc&I case 100 do 

rcOO shells to each 10 meU 
For mortars < 800 8 inch 

1.GQ0 Coehora 

Cujyioirder, in barrels 

Computing for each round shot jih the weight of shot 

grape, canister and spherical case, ^th the weight of shot 
round of homtzer ammutudon Slt>s'l 

10 inch mortar 7 Unclnding charge of si ells 
6 inch do 3 J 

Coehom j H> 

, stone mortar 1 


32 000 

in 000 
12 000 

2 COO 
5 200 

10 400 
G50 
1300 
8 400 
5 COO 

3 COO 
fbs 500 000 


Paper cartridge bags 400 to each piece 40 000 

Carlrtdgt popery bundles 200 

Sabots 200 to each gun and howitzer 13 000 

Slw match ths 4 500 

Portjfres 8 ®00 

Prtmtng tubes 80 000 

Ftt ss ^th more than the number of shells 40 000 

TFooden bettans and &asl;efs for stone moitars 800 to each 11,200 


Percussion primers for pieces furnished with locks ^ to spare 
Cortf idjes/JC waW.j>iec«i 500 rounds to each 

Cortndper powder firsts and lead for small ams according to the force of the 
army 

Jlost of the ammunition is transported by hired waggons 


Imptements and Equipments For each Qun 


Sponges — 2 spare 
Rammers — 1 spare 
Worms 
Ladles 

Handspikes — 2 spare 
Lintstocks — 1 spare 
Portfire stock. 

Pass box. 

Tube pouch. 

Pnmmg bom 


2 Thumbstalls 
2 Pnm ng wires — 1 spare 
1 Gunner a gimlet 

1 Tangent scale 

2 Mauls 

1 Vent corer 
1 Sponge bucket 
1 Broom 
1 Percussion lock 


For each llotnlxtr fend Mortar 


luplementi 

Sponges and Rammers 
Ladles 

lUndsp kes (2 shod for mortar) 


now tier 
3 — 2 spare 
\ 

6 — 2 spare 


Mortif 
2 — 1 spare 

6 — 2 spare 
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1 lepUrimt*. 

n«« (ler 

Itertar 

1 intitorks 

J — 1 spare 

2 — 1 ipare 

ronCre itoeka 

1 

1 

lla er^ ki 

t 

1 

1 liming w rri 

2 — 1 spare 

2—1 spare 

Timnen gimldi 

1 

1 

Qaadranti 

1 

1 

Maols 

2 

2 

Pure ilnfls 

2—1 spare 

•2—1 spare 

Mallrts 

2—1 spare 

• 2 — 1 spare 

til Vets 

t 

1 

Tiiopeons 

1 

1 

Sponge bu Vet 

1 

1 

Tronin 

1 

1 

remtitoa toeka 

1 

- 

nemraet 

_ 

1 

To Btlag wires 

- 


Quoins 


2 

^faeU-hooVa 

- 

• 2 — 1 spate 

Sen pen 


1 

^patuUi 

- 


Gaaner a aleerea (pair) 

• 

I 

SaadJisgi (0 «lpe vlih 

- 

1 

^ealea tad «e ghls funaet. art of powdertneasoin of thm a lea ihrll plog lerew 


■ad fuic esincior tomi Uiiny ntfruiB^ 

ImpUmcaii marked * c « sol re<)u red for li c itooe mortir lien mber of im 
I'lenreli matt be froport oned <o ibe «bol< somber of eant«sti i dud n; (he 
•pare arrii^e*. 


tlat/orrm 

Tor fsni and bo« Iren one (enll tpare 72 

Tor morUrf ooe>e (bib (]>4re <0 

Zm^ranTrip ^H//rrr 

Half the somber of ^aa and bow (rera 33 

^pare pertt of eamagtr Jratommi of Fort Jif9l oM p 491) 

Spare parti of field carnagei as for fold batter ea. 

T mbtr end elhtr Vattrteb for Prpa rr 
I roport 00 to (I e sumber of parta that eater uto the coastnict on of the car 
r sgea 

Axle bod M for a ege camagea yjth — breech bolsters s^tl — cheeli ^Ih — 
felloes y;jth— apokei f^tb— fork as idles ^th— poles '^th-»I ounds ^tl — spl nter 
bars jiffth— double trees iiatl — sijuare t n ber of var ous acanti og-^plaok-^wooden 
part of transport ng carnages of each ^(h 

liar iron assorted 80 tbs to a peer 8000 lbs •~aleel S tbs to a p ecc 500 Ks 

abretiron 50 sheets — iron n re fOOtks — sheet I n 100 sheets— na Is and acrena 
assorted 
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EQUIPMENT, AMERICAN, 


Mussets . . . 

Muskctoons . . 

Pistols . . 

Artillery iind Infantry swords 
Cavalry sabres . 


. I 
i 
. i 

' ^ I 

i J 


More Iban the number of troops of the 
scTcral kinds supposed to be fully 
armed and e<iuipped 


Wall pieces, 50 to a front of attack, or a front exposed to escalade. 


Jmmuntltan — Slosket eariniget for each man 400 

Musketoon pistol, and nfle cartndges 100 

Cartridges for each wall piece 400 

Spare powder for small arms, ^'^th of the whole quantity required for the cartridges , 
cartridge paper in proportion 

Flints, 1 to 10 rounds, percussion caps, 1| to a round, for arms with percussion 
locks. 


fmptemmit and Efuipmenfa for caeA Cm 


2 Rammers— 1 spare 

1 Pnming horn 

2 Sponges— I spare. 

2 Thumbstalls— 1 spare 

J Worms 

2 Pnming wires— 1 spare 

} Ladles. 

1 Gunner’s gimlet 

2 Lmtstocks—l spare 

1 Ilaiisse, or tangent scale 

1 Tortflre stock 

1 N cut-cover, or lock-cover 

1 Pass box 

1 Percussion lock 

2 Budge barrels. 

1 Tube pouch 

* llVater bucket 

For each Hotnlttr 

The same as for a gun, omitting Paaa iox, and adding— 

1 Haversack 

1 Quadrant 

2 Fuze setters 

1 Fuze saw 

2 Fuze mallets 

1 Fuze extractor to C pieces 

1 Fuze gimlet 

For each Mortar 

2 Sponges and rammers 

1 2 Shell hoolf 

C Handspikes— 4 shod 

I Scraper 

2 Lintstocks 

1 Spatula 

1 Haversack. 

1 pair Gunner's sleeves 

1 Tube pouch. 

1 Sand bag 

2 Pruning wires 

2 Fuze setters s 

1 Gunner’s gimlet 

2 Mallets [ 1 spare 

1 Quadrant 

2 Fuze taws J 

1 Tlammel 

i Fuze extractors. 

2 Fointmg wires. 

I Baskr* ^ 

2 Quoins. 

IBr^ 

1 Tarapeon 

ITa^ ^ 


The implements for ( 
For each Caaemate C 
spikes — 2 truck handspi 
1 hroom 


ired for the s 
the Spare C 
crating n 


rersing haml- 
s, 2 spare 



ffCnpjcrvr, AJttxzc^. 


Cij~-*r 7 » —( mannrr^ijir &aai&pij.o, I spar*— 1 fc n^ i in ifTir *p- 
tpracnataaflmauTs £fi5^giflCoraaBi3tpiBTZiart»Tt. 

/V«c4 flfTT Cb*“jii/»'-— 4 5aa&m3;a»3^«r"— J uHUli—I ptjE5«at_ 


■^orr PtrO Jfir S.'jiao' ^ Car^ j zqr^, 

Fnpiirsiiir <jf t5e anmfiBr <tf fpar» para at ftac of amilar para wfiieS. Br-jonirt>t 
tSg mrrag a 


r ir^ ffir tn w*U-j af !iartece «3r"aa^ » 

P jttfes Sir *65- earras" HiuRr-* 

FIuiIb Sjt esercmr errasT* 

Ljncinjins » 


r^nr*: 

AtI«E~s i SirBartectt im 

cWe!iiit6g ^ IT — ^ 

Bd tiers Sir Qsestati* etf**a!r!* 

EaT-jar-ntn® ffir giittlia aoe perjmrrnf*' SaatT 

f Sirse— * u-u ' jira . 

I Sir Bai Beta; OTme*' irar —nT^ < ttelniGpf 
WTi&aJ Sir qa e g acg e 


. . . 

Firsfiirsff^ sr=3S*IImr)es><nig'&airimDe£ 
ETefttny tc^ra . . . • 

&a Sir a<r* tarsasas. tne-i^irmed 


rra 

XT^*- 


XT** 

i-i 

l-i 


Timna f-XJTi fiir asrsnans emsairsi 

2r-tck <sinr»)£ 


-a* 


-i^W- JCtfresfl*/ ftr 

Cie55uu.«n«tx.3a"j^»pnfca.fe3ae%.firr»«-C3rsa:j*> of ac5 j— ‘Ii—AriJ «f 

mnrar-Jje'&» BanJ-mis.. 4 oi x piegg— crol-^jniflcx. 4— «rta of taifia Sir 

BaneKi; en -am ’ g .^-di— Ctai a* 3 ure- — inn. »sor*:J. £ ) lx U eaca. pie^ 

—ails «mf a e— va, *a«ms£, IIS Kr oiil piw— *esL I 3 j W «ac7 piecs— 
mo. ff srtnari! (fe"^ tn ryB pie~ — tin. 5 jfieea w cao pix;* - lusi'f J*ra Sir imail 
aras. 


jrorSme*. • 

na- Be d'Br'iL kstHLs*- 


Baiatw. Sit ^eJi, I m 

irlSl IctSr I til sscB. JTB 

jia. jpjn -- ■fattii e pr-if tii i'ea. 2 tti nA 

nwe. S lx &! a 7 ip“ 


tie «:ug e of tie 
I tn qcft pig'— -Baa L- 
Baiul-Bam^ tail BaartBsni^ 

Ka.n sail 


oea kdiit a* Be nrsnrafe^ •«> d 
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EQUIPMENT, AMERICAN, 


Mustets . , . 

Mod((‘toons . . . 

Pistols . * . . 

ArtiUery and Infantry sworda 
CavaJry sabtts 


. I 

- i 
• A 
i 


More than the number of troops of the 
screral kinds, supposed to be fully 
armed and equipped. 


IValf'pieces, 50 to a front of attack, or a front exposed to escalada. 


^Dimunttrsn. — Musket cartridfrea for each man . ♦ . 400 

Musketoon, pistol, and rifle eartndges . . lOt) 

Cartridges for each stall-piece - . . 400 

Sparc portdet for amall arms, ^th of the whole quantity required for the cartridges i 
eartndge-paper In proportion. 

Flioti, I <0 10 rounds; percussion caps, to a round, for ams with percussion 
locks. 


fmplen 

2 Rammers— 1 spare. 

2 Sponges— I spare. 

1 IVorms. 

} Ladles. 

2 Lvntstoeks— I sptre. 
1 Portfire stock. 

1 Pass box. 

2 Rudge barrels, 
t Tube pouch. 


ifr and Pfuipmmit for rack Gvn. 

1 Priming horn. 

2 Tiiumbstalls — 1 spare. 

2 Priming wires— I spare. 

1 Gunner’s gimlet. 

1 Ilauaie. or tangent seate, 
I Vent-cover, or loek-coter. 
1 Percussion lock. 

X Water bucket. 


For nth /fotti/trr. 


The same as for a gun, omitting P«m >ox, and «(l(hng— 


1 Haversack. 

2 Pure setters. 

2 Fuse mallets. 

1 Fuxe extractor to C pieces. 


} Quadrant. 

1 Fore ic«r. 

1 Fnie gimlet. 


For nth Nortor, 


2 Sponges and rammers. 
C Handspikes— 4 sboil. 
2 Llntstocks. 

1 lUversack. 

1 Tabe pooch. 

2 Pnralng wires. 

1 Gunner's gimlet. 

} Qiiailrtnt. 

1 riummet, 

2 PointiBg wires. 

2 Quoins. 

1 Tampeoa. 


2 Sbeli-hooks. 

I Scraper. 

1 Spatulsu 

1 pair Gonoer’i sleeves. 

1 Sand-bag. 

2 Fuac tetters s 

2 Mulcts [ i *P*«* 
2 Fuze laws J 
{ Fuze exlrscton. 

1 Basket. 

1 Broom. 

1 Tarpaulin, 


The ImplemcBta f,7r »Ae/lr are col required for the itone mortar. 

For nth Corriny- (including the Spare Carr.sgr.) —2 traversing b#nd- 

spvtea— 2 track bandtpan— 1 qouin, « cletaliug maeline— 4 chocks, 2 spare — 
1 brnocu 



FOUIPJIFNir, AMEItlCAN 


4Sl 


ror each Bartelfe Carnage —4 mtaetitTr ng titodtp l« 2 ipire— 1 larpaul n or 
other cover— J platform and 2 mauU j if the pjalfonn U not permanent 
For each Siege Carnage — 4 haodspiket 2 apare — 2 manJa — I ptalform 


Spare Parle for ttepaxr of Camogn 

Troport oq of the notnbef of ipare parta to that of a lailar parti wb cb beJonf «o 
tl e camagea 


Porks for trarera ng tiheels of bubetle nrna^i 

»a’h 

1 iQtfes for liege carnage 1 oiben 

Alh 

Pii ilea for caietntte camagea 

tSth 

L ncbpins 

jUi 

rfor a ege camtgea 

»a’h 

Axictrees d for barbette camtgea 

aVh 

Ifor cetemite cimagea 

»V»h 

Rotlera for caiemate camagea 

>V«h 

Holiter plates for pintles not pennanenttj Ated 

,V»h 

pfor a(ege camagea 

*tti 

1 for 1 afhette upper camagea ( nclud ng rollera) 

f,th 

M J eefi J for caierrate camagea 


I for barbette chait i 

Alh 

^for cuemate chats a 

A'h 

, . , f shoulder 

a«,th 

*ih 

Poles for a ege etmsge 1 mber* one halfiroeed 

fih 

Cleeat ng scretri 

Jib 

Douf 1e trees for s ege ctmtges, one balf ironed 

|th 

Tongues (Iron) for cuemale esmagra 


huts aisorted 

V,«h 


fViwirr »*i<f oUrr V«ferMi» for Pt* 

CherVa atocVa naici ipoVe* feltoea for a ege ramafra i c>f r» V ti 

mortar bedi t ‘o • |*ect — i»>oJ4inJ r», 1 — »rii of 1 c>*vf i-e 

I trUite camafra ^ih-^tlo raieroate »»»orte<t, ,»0 p i ts »»rb 

— na 1| (od aertwa aMorlcd IPO to ra b p«v<— iterl. I P to »» h — 
tron C aquare feet In each p ccr— C a 5 a* erti to earb p*er«— »parv jam t * ir-a-T 
■rmi 


fyiii raarmate nod nirpart ta ana* red. orcrirt' rf *• »t«f*t «/ i’« 

firft— JarV-aerewi— capatana— letrf Jafla— I va b po»^— 1» * 

tarrow for al rllK J to each ?.«irtar— a "f l4«.d»-ar«^ at-l U-^t^ 

a th lep. 1 to each pia and ton yrr— j a 1 an l*Jrir» «o »fa n ot f\ » — f«» 
f* >» Jib aptrr-xlnU 1' peolonp*. 2 to r* b p»— d *f «>*r» — aniO 

rope a R a. In a pteee 


fell «>f rarriape tt aVera am It ■ d t"» 

Imla — una— traeli — {«« »*n ran-BiCTt— tP^ r* — 
»afb I kd tn reya. # ed l-a llrf ^«rtira.^ «“ n-kk-a 4»r»a 
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EQUIPMENT, AMERICAN, 


SvtaU Armt^ 


Muskets . . , 

Mnsketoons 

Pistols .... 
Artillery and Infantry swords 
Caralry sabres 


Morn tkan the number of troops of the 
icseral kinds, supposed to be fully 
armed and equipped. 


'Well pieces, 50 to a front of attack, or a front exposed to escalade. 


^mmimifion — Musket cartridges for each man . . . 400 

Sfusketooo, pistol, and nfle eartndges . . lOO 

Cartridges for each wait piece . 400 

Spare powder for im»ll arms, j'jtti of the whole quantity required for the cartridges s 
eartndge-psper in proportion 

Flints, 1 to 10 rounds; percussion caps, 1) to a round, for arms with pcrcusuon 
locks. 


Imptemmlt and E^jmenit for taeh Cun 


2 Rammers— 1 spare. 

1 Pnmtng horn. 

2 Sponges — 1 spare. 

2 Tliumbstallt— 1 spare 

1 Worms 

2 Pnromg wires— 1 spare. 

^ Ladles. 

1 Gunter’s gimlet. 

2 Lintstocki— 1 spare 

I Ifaiisse, or tangent scale 

1 Portfire slock. 

1 Vent-cover, or Jock-coree. 

1 Pass box 

1 Percussion lock. 

1 Dodge bamU. i 

1 Tube pouch. 

* 1 Mater bucket. 

For taeh Jfomlstr. 

The WBie as for a gun, omitting Fan loi, and adding— 

1 llarersaek. | 

1 Quadrant 

2 Faze setters. | 

1 Fuie saw. 

2 Fuse mallets. i 

1 Fiue extractor to 6 pieces. 

1 Fate gimlet. 

For faeh Mortar, 

2 Sponge* and rammers. 

2 Shell-hooks. 

C lUndipikes— 4 ihwl 

1 Sertpet. 

2 Llntstocks 

1 Spatula 

1 llstcTsack. 

I pair Gunner’s sleeves 

1 Tul>e pouch. 

I Sand bag 

2 Priming wire* 

2 Fuze Htterx -i 

1 Cnnner's gimlet 

S Mallet* 1 1 Ip*". 

1 Quadrant. 

2 Pure saw* J 

1 Plummet. 

1 Fuze extrsetor*. 

2 Poiniiog wires. 

1 Diiket. 

2 Q loins. 

J Dfoom. 

I Taropeoa. 

1 Tarpaulin. 


The Implemcntt for ,A(Ui art uot Ttq*dr*tl for the stone morttr 
fortoeA Cat^U Camay (iftclodingthe Spare Csmi?r»)~2 trstening hand- 
sja»»— 2 truck hsn Sp,VM_l qrjoia, or eWatwg Ruehine— I thotU, 2 spare — 
1 broom 
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for each Bardelle Carnage — 4 mantmmo; lianifsp lies 2 spare — 1 farpaulm or 
other cover — I platfonn and 2 maul* , if Jhe platform i* not permanent 
For each Siege Carnage. — i haadspilee 2 4pare>>-2 m8ul*>— I platfonn 

Spare Pert* far Pepatr of Camagtt 

Proportion of the number of tparc part* to that of iimiJar parts which belong to 
the carnages 


Forks for traversing wheels of barbette carnage* 

Sfffll 

Pintles for a ege carnage Lmber* 

^th 

Pintles for casemate carnages 

»5‘b 

Linchpin* 


r/or uege carnages 


Axletree* J for barhette carnage* 


(.for casemate carnages 

*V‘b 

noUera for casemate carnages 

aVtb 

Oohter plates for pintles not pennaocDil}’ fixed 

*Ttb 

'far siege carnage* 

Atb 

for barbette upper carnage* (including roMeriJ 

I'fftb 

XMieels • for casemate carnages 

Afb 

for barbette cbassi* 

nrlb 

for casemate cbaaii* 

ar*^ 


fV*!* 

A«b 

Poles for tiege camsge hnbert one half ironed 


Elevating screw* 

ith 

Doable tree* for Siegc carnage* one half ironed 

itb 

Tongues (iron) for casemate carnage* 

*»b 

huu assorted 

*th 


Timber, and elher ValenaU Jot 

Cheeh* ilocVs naves spokes felloe* for aiege camagr* of each ,,lh— cheek* of 
mortar bed* ^th— handspikes 4 to a piece-tool baodle* |_iett of I mUr for 
. • ■ • • . V- - roD assorted SOT* to each piece 

■ •■II •* —itrel 1 fk to each pece— sheei 

II I - '• * > rach pieee-^ipare parts for small 

arms 

Maeknte Paper f,'e 

Gyn* casemate and rampart a* wav W rt^mred. acccring to the eiteel of the 

fort— jack screw*— rti«taii»—leTrTj»«kt—wbe»t4^froiif f W each jneec— fcae J 

barrow for shells, I to each mortar— slmg baod barrow asJ frame hand barrow 
with leg* I to each gun andhowitrer-^Ulforw balaace or tea.** a®d »r |bi»— pya 
fall* ^th *pare— dooble • so each frw—dmy n>pe*— cnee rojw»—itM3 

rope h It*, to a piece 

TaaU 

<et» of ctniage maVen »» th» a-id armonfvw u rrmet -j asj e s-,e 

loot*— M«*— loeli— P*v*'>»" rtiaBicr. — to-ft. fwd»— 5-fl. ra,e» Ibe ^ 

each kwd to be rrjvilatfd W the jwrtKsdar erreamstaaer, c/ r* h case 
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rQUIPlirST, MUBKET-BAM^ CAHTRIDOF. 


Toot* ond Sfattna^/ur Firt writ, 

Laboratory tool* and matcnalt, according to the estent amt rtiourccs of the fort s 
ifc the proportion of tliosc for a iicge tralo For raeb night of a urge, or for each 
night on which the gnn* wiH probably be aened, lute iia tuned Imlj to etch piece, 
mounted on the romputs of a front of attach, or (d a tea coast battery, and £te fire- 
halls for a front of attack ; tis carcuet for tach large mortar on a front of attack. 

Signal rockets, torches, ilrc atone, , according to cireuroatances. 

Inttrvmfnit, ItMii, Stattourry, 

Acconhng to the character and ntcnl of the fort ~Sec ‘ Siege Tram ' p 470 


ilufrllMnni* S-ppUt* 

Tmiher, plank, and Iwirdi — wood for aabott, fiscinn, gabioni, Ac. — pickets — 
coal, S tons to a forge*— grease— -gnnd stones — rampart grates, 2 to each piece on 
the ramparts — sand hags for the hsttenea of the front of attack— lanthorn, 1 to each 
piece — candtes — od— tirc-engme and buckets 

Held yiieeei, forming a psrt of the annament of a fortification, should be presided 
with their caissons, ammunition, Ac . as for senice in the field 


EfimPJIENT, JtUSKET.BVLL CAKTRIDGC. 

ifutitl Dali Ccplrufje Djvipmtfit u important to erery branch of the army as 
regards an adeijuatc supply and mode of conveyance The icreral descnptiost of 
musket b^l cartridge, and the mode of packing as adopted in the Laboratory at 
NS oolwieli, IS explained in the article ’AmmuDition ' 

In order to regulate the supply and mode of conTCyaace, and describe the equip* 
ment, it is necessary to gire the proportion required for an army taking the field The 
Committee of Artillery Officers at Ntooiwich recorotoended that it should not be less 
than fire times the quantity carried by the soldier, i e supposing the army to be sixty 
(howand, CO.OOO tc CO k 5 •* 28,0^,000 ball eartndgee necewary/or lu KJOnthr’ 
active operations 'Hus quantity could be only supplied in certain proportions, accord* 


by four horses j the wheels and axles are similar to the Ammunuioa \S aggon, auu u 
seems well adapted for the conveyance of musket ball cartridges m sny country 
where a field battery can move 


Tot lb* wsfffou pfi 




>1apt*4t»tl«^tri 


»c< »rl clt ‘Cswlajr 





ravivitryr, itvsKcr^nAu. c^nrnrnor. 


•fSI 


Tcile nf Miultt-Bott CarirtJge Fgvijmnti. 



■■ 


Rnrtre 

(■■■■Hi 



Inraatty 

nnt 




.•***“• " 

eanyina 




rouDda 

roand*. 


IFeoToar 





^lusVeUbatl .... 

4 

12 

20 


Siore 

I 

1 

1 

2 

1 

3 

Ordinary forge vaggort 
Flanders waggon 

Total wtegons 

G 

15 

21 


Kaial .Irlil'ery 
Captain 





Lieutenantt .... 
Stircfon 

1 

2 

3 


Stair Serjeant . . . 
Serjeants .... 

1 

1 

I 


Corriorali .... 

1 


3 


Uombaidicra . . , 

2 

4 



Uuglera 

1 

2 

2 


Gannen 

18 




Dnvers 


30 

48 


Famen 



Shoeing Souths . . 

1 

2 

3 


Total . , , , 

37 

81 

t2G 







Draught 


GO 

96 


Saddle 







1 

4 

5 


Total horses . . 

29 

70 

110 



For Bn arm j of GO, 000 men, tl>er« «i1l be conseqoeotlj 
Two CaTalrj- equipmenta'] 

Sa Infantry „ > 150 waggon*, • 

Two Reaerre „ J 

conveying 2,CSO,000 ball cartndgei, or about {tb of the proportion allotted to this 
army at (he eotsmetioemeiit of a campargo. Aa (b» avpp)/ rs ezpcoded, the e^sip* 
ments will return to the entrepot to be replenished. 

The supply for a siege operation is afforded nsoally by taUog tbe waggons of the 
country for this purpose 

The Artillery Department has the oifuiution and charge of the moshet-bal] ear- 
tndge equipments to an army moving in tbe field, but the responsibility of the pro- 
portions to be supplied should be wjtb the Adjntaot-Ceneial’s Depanment, which 
alone is acquainted with the espenditore and wants of the artnv this has hilberto 
been thrown on the Artillery It would appear to snftlce, if these lait hept the equ-p- 
raeots efficient, and the req’nsite supply at tbe cntiepots, leaving the ettest of that 
supply to be determined by the proper Department. 

A musktt ball equipment, composed of two-wbeeled carts, and draws* by two 
horses, has been used, and this equipment supplied the Cnti*b artav at ^t'ate'too 


lixlui.es tvrt* 


484 F<iuzr>tr\T, MusKFT>n\L(. CAnmwor. 

It was used In Ireland in IBIS, and aeems onljr adajited to limited operations, in 
aiUance 

TJie comporafiTc utility of two and four>wbetled wojgons lias been wrll coiapared 
and discussed and apparci tiy finally acttlcit in fasotir of the Utter hy tlie Committee 
of Artillery Officers, whose opintona are too «{uaMe, on this and all other equipments, 
to be passed orcr, and arc given In the folloning extract t 
<' Conteyanee 0 / Smalt.^lrm ^mn%»niiion — The usual means of conveying amalt- 
arm ammunition (n (he Dntish Sernce has (iitherto been (he mustiel half caitnilgc 
cart holding 12 000 rounds drawn by two hoiaes donog the Waterloo campaign 
however, only 10 OOO rounds were earned in the cart, as that quantity was deemed a 
•nfficieot load, hut this, in common alow movementa even, was found too much for a 
pair of liorses, far less could they be expected therefore to move at as accelerated rate 
when tueli was necessary 

“ In the Peninsula, when it was an object to taVe forward as great a quantity of 
ammunition as possible, the carts earned the whole 12 000 ronndi , but to insure its 
getting on there w^s a necessity for its being drawn by four horsca, and the same 
would hare been necessary in France, on account of the deepness of the cross mads, 
bad the cart been loaded to its full extent 

“ From the above, therefore, It appears that the present ball^mrtndge cart, with 
the reduced load, » too much for a pur, and that H will contain loo little ammunition 
for four horses 

“ To remedy this locoDTenicnce, tbereforf, Ibe Cennniltee are of ep'nioB that four- 
wheeled carnages for small-ana atomootuoa irooU be hr pre/ereWe to carts, and 
would affiord the power of a better appbcalion of physical force for their moremealt 
"The Committee bare to sbew, that although in their arrangement of field equip- 
Tnent the small arm ammunition Umber waggons are proposed for 24 000 rounds, to 
tnoTC with four horses, it is not without baxiog adserted to the Increased weight of 
the carnages thus loaded beyond the ammunition carnages, which would render a 
diminution of ammunition necessary in the event of a difficidt country at the tame 
time it is deemed advisable that the waggon abould be able to contain 20 000 rounds, 
in case the scene of operations admitted a facility of movement There wonld, as 
circumstances varied, therefore, be the power of regulating the movement of imall- 
am ammunition as follows In a good country, and the summer season the waggon 
might move with 20 000 rounds drawn by four hones \ but in a difficult countiy, or 
a procrastinated campaign, the aame'^ad would require an additional pair of horses, 
and under any circumstances the service might be continued with four horses by 
diminishing the load of the waggon to 16 000 rounds, which its construction would 
admit of without danger of injimog the ammunition 
"Another considerable advantage would be obtained also by the waggon being 
fitted for 20 000 rounds it would afibrd the means of bringing forward the greatest 
possible quantity from the depots and also moving forward a greater proportion to 
points of assembly preparatory to batdea, or supply of advanced reserves, and winch, 
m many Inslancei, would admit of waggons being leal sooner to the rear for more 
ammuBition. . 

" It may he argued in favour of two wheeled carnages that they would be more 
easy to conduct op great steeps, or extneale from difficulties , but reverting to the 
experience ta Portugal, it may be considered as quite conclusive that a four whseled 
carnage fairly horsed, like our aramUmUou limber waggon, can be conducted over 
ercry tpecies of eooatsy where there u aiothing like a carriage road , and, on the 
other hand, the carriages with four wheeb would possess the following important 
advantages over those with two 
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“There would be lesi weer end teir of hones than ^ith carts when all nork m 
shafts, and conse<iuenUT fewer spare horses would be required with waggon rescr>M 
' Carts would require to hate alt la^, or what is termed wheel horses, wl ereas a 
miied description of horse would be aTsilable for waggons to be distributed for wheel 
and leading, as Is practised with baltencs of artillery 
“ Should It be required to detach ammniiitioa nitb great expedition from a waggon 
reserve, towards any given point, it might be done by taking the leading horses from 
half the waggons, and advancing the other half rapidly witli six horses, or by uiihni. 
benng and sending the limbers atone with four horses , and this is an advantage which 
carts would not admit of, for want of leading harness The horses with waggons 
would be more ready to render mutual assistance to the carnages in dilTiculty than 
those with carta 

“ In case of retreat and being pressed by an enemy, should the horses be hard* 
worked and (he roads very had, considerable casualties would naturally be the conse- 
quence, which would occasion many carts being lost or deilro)cd , for it would be 
impossible for a cart to proceed witb one horse, though a waggon could do with 
three , tbit IS to say, if a reserve of twelve waggons was reduced to thirty six horses, 
it would still continue to move withont diminution of carnage, whereas a reserve of 
twenty four carts, under similar arcumstances, would be obliged to abandon six carts > 
besides, in the time of marcb, should a horse drop in a waggon, it would be easily 
extricated, and the waggon move on, whilst, by the same thing occurring with a cart, 
If a spare horse was not at hand, the novement of the column would be either in- 
terrupted, or the cart thrown out of the road ” 
iS'ofe — Dy a eubsequent arrangement in the French Service, the mnsVet ball am- 
munition equipments are associated with the field battenes attached to divisions 
of Infantry 


ESCALADE • 

This article will comprehend three subjects 

1 The Means of effecting this operation, I e the Scaling Ladder 

2 The Arrangement before escalading works 

3 The Execution 


1 Thtr* are two hadM of SeaUitg Ladder, those In lengths, provided by Govern, 
ment with other Engineer stores, which have never yet been used —and those of in 
impromptu kind, made for the occasion She first deicnptiOD (used m the School of 
Instruction at Chathim) consists of ladders about 12 feet in length, which fit into one 
anoVner, so Vlial each joint will give an etlettive lengkli rf 1% ferti they air made 
tapering as explained in the annexed figores 


Fig I 
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<f Lambing halet 

tight about SO Ihi 

One Icngtli of Lieut General rstleji’o Udder eontittt of ttro of tlie alove joints and 
ft hftif joint or short ladder 7' C" In length, vith the tame sridihs at top end bottom, 
fts giren in hg 2, 

the tides of the ladder to he of good yellow pine , all the rungs of oalc except c, 
which IS of J" holt iron The clasps A to be of 24' x ('flatiron 

The old regular pattern Udders, prenous to the Peomuilar Mar, were In lengths of 
Gfeet, lery heavy, and when fire or la were put together they broke down with their 
own weight) those used at Chatham are found to answer, and are extremely teniee. 
ahle in ]<ractice, after haring been brought to tbe most perfect state by vonous tnals 
by Lieut General Posley, at Chatham , they rnll hkawise be found very conveaient ui 
the transport 

The second description of ladder in one length, such as those by which the escalade 
lit Dadajos and other places wss effected, are made of light but strong wood t those in 
cominon use in budding are of one spar sawn id two, wooden rungs, with iron rods 
under them, at about crery 10 feet apart, and art easily made by any carpenter when 
suitable timber can be bad uffer poles are most esteeraed id England lathe cam- 
paign in Affghanistan the bamboo was used, according to Lieut Durand * la expe- 
riisents made at Chatham it was, however, found that these ennes could not be bored 
without weakening them too much (be Udder, therefore, consisted of the two side 
pieces, and of rungs lashed across instead of passing through them 

These ladders in one length are extremely difficult of carnage, for which reason 
waggons are constructed on purpose , and in uountom and bad roads, owing to the 
great length of the Udder, they are unfit for transport However, as they may be 
required again under similar circumstances, an account of them b here given 

2 TAe Arrangemtnt for an l.tcalaA « — ^The arrangement for the transport of the 
ladder IS a previous question, depending upon the descnption used, and is more appro- 
priately considered imder the head of ‘Equipment’ It is presumed that they are 
earned to the spot by the Engineer Department, when the party intended for the esca- 
lade is to meet, unseen, and under cover if possible, COO or 700 yards from work to 
be attacked. It is necessary, in order to be clear, to Imagine the operation to he per- 
formed either by ladders In lengths or Udders entire for the first, the arrangements 
taught at Chatham wiU be the datat and for the latter, those proposed by Lieut - 
Colonel Jebb, in his ' Practical Treatise ' 

Laidtrt m lengtAi — It will be fotmd convenient to fix them in double and single 
lengths alternately, as it Is not possible to imagme any work to be escaladed less than 
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10 feet in height the <louh1e lengths are nide fast vtilh the lashing usually lixeil to 
the ladders, lo that in losTenng them down to descend a counterscarp they vmII not 
separate , they srill he, therefore, spread on the ground, as explained hclow, in alter- 
nate double and tingle ladders, in reference to the work to be escaladed, and in rows, 
as may be best suited to the place of deposit, ssith the broad end to the front, at 4 or 
5 feet apart. 


F.S 3 



There snll be required, therefore, tiro men to nch length. 

LaJder$ entire sriU be arranged at 4 or 5 feet apart, and mil require six men to 
eaeh ladder to carry them to the escalade dugrams 4 to D mil serre to explain the 
arraagement on the ground. 

3 The Arrcngemente for the Ereeutim of an EtralaJe-^The attack of works by 
escalade may be conceived the rererse of other assaults, being performed in open 
order instead of close when approaching the place (for the general operations of an 
assaalt, see the article ' \ssault’) for the special operations the following sugges- 
tions are giren, observing that it u iminaterul wbelber there is a counterscarp 
or not, except that a greater number of ladders are required, and the operation 
will be desenbed with Laddert in lenytht, or with Laddert entire Supposing m tiie 
former the number of 10 feet joints available to be 180, and in the latter (entire) 00 , 
the assaulting party wiU be supposed to consist, lo both cases, of 400 men, with a sup- 
porting party of the same strength, the height of the escarps haring been ascertained 
pretty accurately * obsemng that if there n a counterscarp, the ladders must be left 
there untd the assault is over, which is sometimes omitted in initnictions giren, and 
which prevents the support following, and also renders the retreat impracticable. In 
all eases when there is a counterscarp, or that it is not very low, one thud of the lad 
ders should remain there, and conseqnentiv an adequate provision thought of hence 
it will be seen that the Udders In lengths are most convenient, as there vroutd be no 
waste of material, which must be the case when they are entire, of 30 feet long, ap- 
pearing an unnecessary height above the conotersearp, which would be the case were 
the ditch only 12 feel deep leaving, therefore, a proportion of single ladden on a 
counterscarp, the party with the double ones will fix them on the escarp raisiog them 
from below, if not of sofficieot height, to fix one of more lengths, as may be , 
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10 |o IB fttt ntfalnng 2 ievgthi, 

18 10 28 „ „ 3 „ 

28 to 35 „ „ 4 „ 

lint If possUile the lailder thoulU oter mch the height of the «carp 3 feet, to a«iit 
to get a foot on the rampart or wall 

755e Etcdfaile by Laditrt In Itnyti* — ^Thesc arc now lupposed to he arranged on 
the ground The attaelung party win be dirlded into— one half ai the coTenng 
party, to extend themaelres with thfir bellies on the gmnnd, on tlie crest of the 
glacis, to beep nnder the fire as much as possible,— the other half to be forae 1 into 
aeclions of five, with arms and accoutrementt, but the ihngs slacked Kcrertiog to 
fig 3, each party of fisc will mote between the alternate short and long lengths, 
consisting of CO of two lengths, and CO of one length, three men taking the long 
one, and two the other, on their nght thoolden, hanng previously slung the musket 
(bayonet unfived) orer thcjr left On (be word ‘forwanl’ the party will taore 
onward, preceded by the Engineers, assisted by a detachment of Sappers, provided 
wi{h sues and crow.larv, to the point of allaclc, between the files of the covering 
psrtv On reaching the eiearp (the descent Into the ditch being explained and 
provided for if there Is a eountenearp) the threes with the double ladder will rear It 
bv planting the butt end firmly on the ground j and conctmog, by way of example, 
the eaeaiy or extenor revetment to be above 18 feet m height, the third Udder will 
be nsed by raising the double one and fixing the other below this method vnll not 
be difficult, by extending the bottom of the first as far as possible from the wall, and 
then hoisting up all three ao escalade above 25 or 28 feet is rarely practicable 
except by surpnsc * MTieti the ladders are thus raised, the men will fix hayonetti 
carrying their muskets slung on tbeir left arms, for the purpose of haneg a good 
hold of the ladder until near the top those who precede should be provided with a 
sap hook, to secure a good footing on the parapet, and the sap hook is not a bad 
Weapon if a personal encounter docs occur thus fixed, the advanced men of each 
ladder can give great assistance to those who follow 

Tbe Etcalade by Laddtrt entire —This operation being preceded by the ladders 
being arranged similar to what is described io figs 4 to 9, — the attacking party, as 
before, divided into two, one half the coveriog party, — the other will be divided into 
sections of six, and move hetweeu the spaces of the sixty long or entire Udders, of 
about 30 feet m length,— when so posted, on the word 'forward,’ wHh the arms 
slung, they vvill proceed to the attack if there Is a counterscarp, the whole of the 
ladders will be placed to descend, and when lU the ditch two thirds or forty will be 
earned forward butt on, according to Eicul *001 Jebb (in figs 9 to 12), and raised 
against the escarp or extenor revclroeut, bi^oneU now fixed, and the escalade 
attempted, os before explained, the leading men of each ladder being provided with 
a sap-hook It will be seen with these long Udders, that there » much difficulty m 
turning them over, particularly under fire, as they roust be spread over very much of 
the breadth of the ditch t But all escalades, to be successful, must be a sort of 


• V»utj»o eooiiderfd Sfi ff«t French er as feet 4 inches Fngluh to be beyond ewtlide 
t "All theladdenoied thi» night} were Ibeortmnry Wien of Ihe Englih mechanic* tnSwere 
made during the court* of the tiege There were twelve tnpjilied for tin* e»calade, andtb* »ime 
number for Ccncral Leilh « They were ealUd 30 feet ladJert hut toroe of the longetl meuured 
33 feet and three or four not more than 38 feet 

‘ The eiperieaee ef atl the etcaladce in the remntnla lead* to the beUef that lucU dewnption ef 


} Storming of Badajoe 
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•ur^nsp, u ijimjt > pjrriioa liVcn Bni«irr« *r oil f>pnipif'l in • ml • 

fil«e ntlicV «hfy ihool 1 be ippirentlj dett-llat^, and (I tiriooi placei, an 1 m<^e 
oTfT well aopponed by a mem 

Thu operation It pieen by IJevt^CoI iebb In foTer delaH at futlowa i 
“Me hare three eompaniet la I ae, and i>e tutb ttf rarry the lixbJert forward m 
that the front ranV of ihe eentre eoaipany tball be placed In a pot (mn to ateerd tl e 
la 1 let! tint and aflerwirdi to itand at tie bea I ©/ a double ro'Qinn of ial«l i » ont 
formed cpon it —we wjll tar 20 taMi In front ®f where the lad Im are p'lmL Tl e 
la 1 lert are tnppotrd to be la J out a’l m Ij on the froonil, In front of the I ne, Cg 4 
The cantjont and word* of eonmwl tnigllbe aaf^<^ow^ 

‘ Form qoarter d itaneeT 
eol imn id rear of the two V Aecordioj to tegnlation 
centre tuMiviiiont *e<CjjJ 

" Dr 61e* eaten 1 from tl el The onrmpond ng £lea of the 3 luMiruiotu wool 1 
Centre and cotep the laddera I Jialt and corer the ladderi la locretiion; Ihe 

“ Outwardi face— or Ont | ladden and £tea hating Utn prerloutly iit]ml>ered 
wardtclote — Quick tcareh. J from ceotre to dank*. 

r>s 4 


fly i 




Uiier U the bat thxt na be ued. Tbe (raUtt dieSenJty ctpcneneed wie to brier loeb MirntrUf 
auchuea to the tpot tmiMos there tber were nued nwhl/ eoooati wbes Dot »rrtryiulf 
“Baitbe/xetedwa^aUdden nfftiedaeaa Earner rtere > been •eSemtl/ •ir/nfr>r tbe 
porpews efaa rwa .t dc , they eeoM sotbarcbeea p«t lo;etberBiw}ertl>e Are end diimU(« f>vq/c4 
i/>wm OB |be aaaJutjInpcatbc ptnprt OBlkac eeCHionai uO rbotitd soy laeift pnifet j-Anlei 
t»AJen U ea twCl at e d, U wiQ alvay* te (mia4 seceuary to pat them lofet^ Uf>m tU gt/riwei 
d.eeorer tbe Forty 

“ Tbete «3nUy ladim tweKcd os tan loaoy atarebr* Witb tbe army but they are »o read ly 


* Tie ratxera aSoded to u lU be^e opcf tb-e irtele ant tbvre of Ueat^bcemi Sir CUe 
Pwtey 
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•■ThefiIcswoiil.lllien»)e!nHieiK»mon*h««iln fig 6,»n<lilic rear rank men wul,l 
incrcljr La\c to step up Into the lanie aLg:nincnt ai the front rank, instca.1 of coTcnng 


Fij C 


Fig 7 
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them (aa shewn In fig 7), and then being moved forward and file 1 between the lad- 
dcra (fig 8), Iber would be read/ to tdrioce with them {a Lne , and by preaerring 
Fig 8 



the orderinwhieh they then atood.or aocnctliingh'keit.in ascending ont of the ditch, 
they would be in their places for rc«formmg the double colomn again, m the ailoation 
required. 

It may be said, this Is all very tine aad regular, but how u inch order to be pre. 
lerred under a heavy and destnictire fire * Me answer,— the greater the probability 
of cotifusioni the greater Is the necessity of faking every possible preeantion to lessen 
the chance of it, and obviate its elTccts It Is not pretended that in the heat of action 
men could exactly keep their places,— the impetnosity and keenness of the many, and 
tbe caution of the few, would of itself prevent it,— but every man would be in hts 
npAt pbice, when at the bottom of the ditch, for securing this formation, and they 
could not well be mneh out of it, in a compact column of three companies, — formed 
Within to limited a distance to their front 

“ This explanatory digression being ended, we must revert to where it commenced, 
and suppose the two lines of ladders are laid out, and that the men disposed on the 
above system are in readiness to take them op The most convenient way of carryuig 
ladders is on the shoulder (fig 8) , when therefore they were thus raised, the line 


Fig 9. 



would be in readiness to advance, and in as close order as is practicable, which it may 
be observed, enj^astan/, is a point to he attended to 

“ Tbe firing party would precede the ladders, and act according to circumstances, 


made when required that It can aeldom be worth the trouble of removing them from place to place 
Their weight and atrength were eowidered great adraotagea uhen oofe ral,ed aa there were roanj 
hard ttnigglea betweeo tbo»e ahore to throw otcti »od tbooe below to »opport tbe Jadden, »bich 
would have broLeu ten aol d nachiDea 

• It la believed that tha honour of raialng and foroog up the fir«t ladder, on thie occaa on 
attachtJ to lJeot..CeloDrlIljdgr id command of the ath tegiment, who met hii fate oa the eaalle 
wall /ones « ‘Xiegvi ’AvfeSI Mirdrdtfiea 




foot bets; tftcnrardj dnrjed iwtj Cnns (be wtH abont oae pace, to ;iTe it » little 
ucLsation , bat the lest it has (he better, for tbe more vpngbt the itros^er it will 
be, ud it u also easier for tbe men to ascend thaa when there u macb slope. The 
Bomeat tbe first dinsioa cf ladders were oot of tbe waf, the second would be 
lowered into tbe place 6om which (bey bad been renosed (S; II), and tbe men 
carryui; them woold la like maaaer descend, hot those ladders sroold sot be 
shilled across the ditch bat left where (her were first lowered, and tbns a complete 
commoiucalioa would be established, by which the remainder of the itormin; party. 


and tbe support, could faHow in dose tcccession, 

** TTith a stiQ more scanty loppty of ladders, or with peater tneass of resistance 
to be orereome, — ta fact, where it woold be rety desirable to hare the sr49le of Che 
disposable Udders reared a^auist the scarp for nuiin; the attaek,.--we most not be 
deterred from the attempt by apparent ddSeolucs. Send them aQ on u one line if 
It mnti be so, earned by six men. l.et another dinsna of men descend before they 
are shifted across tbe ditch, and let the enppoft jaisp down npoa ba;s of hay, as 
they did at Badajes ' Throwin; a force into eonfosion, and lettm; men roll one 
OTCT tbe other wQl s pnify nothin; la aa escalade, in coiaparuoa of the erO effects 
which tesnlt from breakis; tbe ranks of a dose colusn on tbe ere of mshie; for 
ward to asssnlt a breach, Hal ts to be asoided by eserr possib’e ceans Est with 
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“Tlie files would then be In t he position thewn in fig C, and the rear rank men would 
merely base to step up into the same alignment as the front rank, instead of corenng 


Fig C 


Fig 7 

U ?__r U U E-! 


them (as shewn m fig 7), and then bi 


Mng rooted forward and filed between the lad- 


ders (fig 8), they would be ready to adtance with them in line , and by presemng 


Kg 8 



the order in which they then stood, or sometluRg hke in ascending ont of the ditch 
they would bo in their places for re forming the double column again, m the situation 
required 

It may be said, this is all tery fine and regular, but bow is snch order to be pre- 
served under a heaty and destruciite fire * Me answer,— tbe greater the probability 
of confusion, the greater is the necessity of taking every possible precsution to lessen 
tbe chance of it, and obvute its effects It is not pretended that in the heat of action 
men could evsctly keep their places,— the impetuosity and keenness of the many, and 
the eevlton of the few, would of itself prevent it,— but every man would be in hia 
nyhf place, when at the bottom of the ditch, for secunng this formation , and they 
could not well be much out of it, ui a compact colomn of three companies, — formed 
within so limited a distance to their front 

“ This explanatory digression being ended, we must revert to where it commenced, 
and suppose the two lines of ladders are laid out, and that the men disposed on the 
above system are in readiness to take them up The most convenient way of CBn 7 iDg 
ladders is on the shoulder (fig 0), when therefore they were thus raised, the line 


Fig 9 


would be in readiness to advance and ro as close order as « practicable, which it may 
be observed, eapassanl, is a point to he attended to 

“ The firmg party would precede the ladders, and act according to circumstances. 


made »hen required that xt can leWomlxe worth the Irouh!* of reBioxing them from place to pUce 
The t weight anJ itrenglh were eonexdered great adtatitagea when once raued. aa there were many 
hard etnigglea between those above to tbrow Over, and thoie betow to lupport the ladJeri whxth 
would have brolen leie eohd laaehiaei 

•• It 1» believed that lie honour of ta «»5 «»d foremj up tbe first Udder on tbie ofeanou 
atlachea to Lieut Colonel B dge w conunajid ef the Stb ng meut, who met his fate on the castle 
walL —/ones j ‘Sieves • ilofesi l/nriicdit<K* 
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the object being to leep down the fire from the panpets or embrasures, — to prereot 
the enemp shewing lumself, or Dialing any attempt to throw the ladders back, — or 
10 any way to arrogate to bnnself the nght of assuming the offensive, outside the 
parapet any such attempt should be regarded at a decided case of trespass, and 
should be dealt snth tecordmgly. 

“ The leading division, on arriving at the apot, wonld lower the ladders into the 
ditch (fig 10), and the men would immediately deieeod, and when they were all 


ng.io 



down would instantly shift them over to the opposite side, planting the foot of each 

ladder against the bottom of (he scarp, and then tormng the top over (fig 11), the 

Fig II 



be, and it Is also easier for the men to ascend than when there it much slope The 
moment the first division of ladders were oat of the way, the second would be 
lowered into ibe place from which they bad been removed (fig II), and the men 
carrying them would in like manner descend, bat those ladders would not be 
shifted across the ditch, hut left where they were fint lowered, and thus a complete 
communication would be established, by which the remainder of the storming party, 
and the support, could follow m close taccession 
" ith a still more scanty supply of ladders, or with greater means of resistance 
to be overcome,— in fact, where it would be very desirable to have the rehole of the 
disposable Udders reared against the scarp for making the attack,— we must not be 
deterred from the attempt by apparent difficulties Send them all on in one line if 
it matt be so, earned by six men Let another division of men descend before they 
are shifted across the ditch, and let ibe support jump down upon bags of hay, as 
they did at Badajos’ Throwing a force into confusion, and letting men roll one 
over the other, will signify nothing in an esc^ade, in companson of the evO efiects 
which result from breaking the ranks of t close column on the eve of rushing for- 
ward io assault a breach , that is to be avoided by every possible means Bnt with 
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“The files would tlicn be in the position ahewn in fig C.andlhe rear rank men would 
merely liai e to step up into the same alignment as the front rank, instead of covering 
F*S 0 Fig 7 
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them (as shewn in fig 7), and then being moved forward and filol between the lad- 
ders (fig 8), they would be ready to advance with them in line , and by preserving 
Hg 8 



the order in which they then stood, or sometlung like it, m ascending ont of the ditch, 
they would be in tbeir places for re forming the double column again, in the situation 
required. 

•“ It may be said, this is all very fine and regular, but bow is such order to be pre- 
served under a heavy and destructive fire ^ answer,— the greater the prohahihty 

of confusion, the greater is the necessity of taking every possible precaution to lessen 
the chance of it, and ohnate its elTects It is not pretended that in the heat of action 
men could exactly keep their places,— the impetuosity and keenness of the many, and 
the Mutton of the few, would of itself prevent it,— hut every man would be in his 
rtffht place, when at the bottom of the ditdi, for securing this formation , and they 
could not well be much out of it, m a compact column of three companies, — formed 
withm BO limited a distance to their front 

“ This evplanatory digression being ended, we must revert to where it commenced, 
and suppose the two hnes of ladders are laid out, and that the men disposed on the 
above system are in readiness to take them up The most convenient way of carrpng 
ladders is on the shoulder (fig 9) , when therefore they were thus raised, the line 


Fig 9 



would be m readiness to advance, and m as dose order as is practicable, which it may 
be observed, enpastanl, is a point to be attended to 

“ The firmg party would precede the ladden, and act according to circumstances, 



‘ It IS bslieved that the bonoiir of riis Bg and forang op the firat ladder on this oceis on 
attache* to Lieot Colonel Itidge to command id the Stb regiment, aho meth a fate on ibe cattle 
wall — /ones a Siegta AofcSI MirtfnMion 
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the object being to hcep ilown the 6re from the panpefs or embrasures — to prerent 
the enemy shewing lumselfi or making any attempt to throw the ladders back —or 
ID any way to arrogate to liimsHf the nght of assuming the olTensive, outside the 
parapet any such attempt ihould be regarded aa a decided case of trespass, and 
should be dealt with accordingly 

“The leading division, on amTing at the apot, would lower the ladden into the 
ditch (fig 10), and the men would immediately descend, and when they were all 


Fig 10 



foot being afterwards dragged away from the wall about one pace, to give it a little 
incLnation , but the less it has the belter, for the more upright the stronger it will 
be , and it is also easier for the men to ascend thao when there is much slope The 
moment the first division of ladders were out of the way, the second would be 
lowered into the place from which they bad been removed (fig XI), and the men 
carrying them would in like manner descend, hot those ladders would not be 
shifted across the ditch, hut left where they were first lowered, and thus a complete 
communication would be established by which the remainder of the storming party, 
and the support, could follow in close mccession 

“ With a still more scanty supply of Udders or with greater means of resistance 
to be overcome —in fact, where It svonid be very desirable to have the whoU of the 
disposable ladders reared against tbe scarp for making the attack, — we must not be 
deterred from the attempt by apparent diflieulties Send them all on in one line if 
it mutt be so, earned by six men Let another division of men descend before they 
are shifted acrou the ditch, and let the support jump down upon bags of bay, as 
they did at Badajot ' Throwing a force into confusion, and letting men roll one 
over tbe other, will signify nothing in an escalade, m comparison of the evil effects 
which result from hreiking the ranks of a close column on the eve of rushing for 
ward to assault a breach , that is to be avoided by every posMble means Bnt with 
>01.. I. 2 j 
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IJut t»lln J Into tcconnt the «rietf frono4 In i»Weh troops mnsl be c»p»Me of 
Bcting Olid the iIitBculty of Iralolnj «P«i t« • petfecUy uniform rate of march, to file* 
ntj be Bssumec) os the maximum dcrclopotcat fthich ought to he gisen to the etc. 
ment (or the fraction) — * Companyi «nd between 30 and 40 files » contement 
itrength for manccuTrlng 

Fxcepting on ground which Is absolntetj nigged, t line consisting of between 30 
and 40 files onght to be able tomarebaodto wheel vitliout the order of iti formitwn 
being tnatcdali; deranged 

II Number of Companies which ought to constitute the Saltahpo 

Sf mmetnea] manmiirres, inch as the formation of squares and of double colamns, 
recpiire that the Battalions sbontd be always composed of an even nnmher of Coni' 
panics 

Whether it he composed of 4,6, 8, or 10 Companies is a matter of no tactical im- 
portance, but when coliimni of the aaroe slrwigth manmurre together minuses, it is 
dcstrahle that the number of the dtswons and the (ntenals between them should be 
so proportioned to the extent of tbeif front that, In close rolomn, the front ahooJd 
not exceed the depth of the column — Sec * Field Exercises,' Part it Sec. 4 

SubdiMsions sections, and sections of tbrees, are usefnl in defiling, and m lomr 
maeourres , but these minute sabdirisions are so liable to derangement from easnal- 
ties that they ought to be considered, not as pnmary and fandaraental parts of 
tnilitary organuaUon, but merely as secondary and occasional aids to facihtate the 
worhing of the system 

In defiling it mar he suggested, that it would be cooTenject to tell off the troops 
in sections eorresponditig to the breadth of (h« defile, without refereoee to the manner 
in which the Company is usually tubdivided. 

It now Temaiiis to examine the constitution of nassts roDUstmg of the aggregation 
of seteMl tactical units 

If It were attempted to determine the composition of a Bisition consisting of 
lereral Battalions according to a definite principle, then, by an extension of that used 
to determine the strength of the Dattaboo, the idea would natuTally suggest itself of 
composing the DmSion of as rasoy Battalions as the Bsttalion conttint Companies 

The front of such a mass of Battalions formed in contiguous colnmns would not 
much exceed the front of a single Battalion deployed, and such a mass might, thete- 
fore, be manceurred by Ibe direct command of Us chief with nearly the same facility 
as a single Battalion 

The constitution of the Dirisions composing the Feniosular army was similar to 
that here suggested, but it is not meant to be asserted tbst this constitution wsi de 
termined by the analogy pointed out as sobsuting between it and the constitution of 
the Battalion 

lo the Duke of M eliington's army. <be Dwsioa of ten Battalions was further 
organized in three Brigades, for the adoption of winch luhdmsion the wntcr of this 
article IS rut aware that any purely tactical reason can be given. 

Military organization, besides its tactical uses, a necessary to carry into effect 
administrative and logistic arrangemeirta 

M ith reference to these arrangements, the cUssifieation of Battalions m divisions 
and brigades is of the greatest imporUoce , but it h certainly erroneous lo suppose 
that It IS consistent with the usual practice of armies to adhere stncily to systematic 
analogies in the tactical arrangement and distnbotion of an army in the field, or to 
imagine that such precision, if attempted, would be suitahle to the circumstances 
of war 

Mhen mananvnng in presence of an enemyi « Ceneral estimates his force accord- 
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ia; to tbe Bomber of BitUlions of «luelk it u composed , ind, coostdcnB^ Ibese 
BatuLoos u indepeodeBt bodies, be combioet tbetn mihoat regard to Ibe pmerra. 
tion of tbe BBitT of bn^des or dinuODS. IB merres aod colnmm of ttUcl, each 
coasutinp of a number of Battabons proportioned to tbe object it b intended to 
(al£l, and each liable to rxzj is its attengith «ben circtunstaneea ret^ure freab com. 
binatioDS 

It u these Colomu and Resema, tsd not Dmtiona and Bn^ea, wbtch costtitote 
the real tactical dinstons of an army 

A Rcserre, coniutin; of a mass of aercral bn^adet, will frequently be estimated 
andemplojed by a General as a tingle qnantily.^hde a detached Battalion occupyieg 
an essential point, may aometmia enter Into hu calcnUtions aa a leparate and 
important element 


ITOtCTtONS • 

“ 11 fant del eToIntions, car tans ^Tolntioo, one tronpe ne terait qn one masse tans 
mouTcmcnt, redute a 1 ordre pnmttif dans leqoel on I'anrait ptacee, et incapable d tgir 
an pnmier cbangement de terrein oo dcs circonstancea Let ^rolutions lont done let 
mooTemens par lesquels nnc troupe doit, rcIatiTcment aos nreonstaneea et an terrcin 
changer d ordre et de aitnation 

“EUea doirent etre timplei, facOes, ea petit nomhre et relatiTci I la goerre.”-- 
Gtitierf, Euai Canaralde Teelijue Taehjue flufanlent, chap t. 

If we eiamine the Erolntiont prescribed in existing tystems of Tactics, we shall 
find that it la not lo all cases the simplest aod shortest methods which hare been 
chosen for eCTecting changes in the position and direction of the hoe of battle, Iq 
changes of front to the rear, for iosUttoe,abatu!iOD does not simply face to tbe right 
about, bot tbe chaoge u effected by a tedious senes of rounter marches 


Subjecting tbe formation of tbe bne to tbe condilion of the preserration of the 
parts of which it is composed in a certain fixed order has tbe disadTantage of compli. 
eating the theory of military morements, and occasionally of producing perplexity uj 
their execution 

It would greatly increase the tSexibibty of milittry bodies if the utmost freedom 
of inTenion were permitted , if the system of arbitrarily detcrmiiung the front inij 
rear, aod the right and left (laoks of a dirmon, and of framing a syitem of ma. 
nceorres with reference to the preserration of these distinctions, were abandoned 
and if, instead of permitting lorersiona as ao exception as is now the case it 
established as a general pnnciple that tbe bne should inTanably be formed by tb 
simplest and shortest possible process, without tbe least regard to which rank of 
a ditision might be placed in front, or which of ita flanks on the right or left of ti 
line 


A* hovcTer this principle is not rerogoized otherwise than as an exception be a 
existing syitem of Uctics it is sufficirDt to suggest tbe possibility of its extended 


solrr ErolutioM vc Vst B 


" 1™.., 

I •qaan j m iXat alt rfivi nat U j 

Squar,-L.n,8cn,i‘;~"'4 
it* C«.p4.j Butal*;: « BniuTjl 
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rvoiUTioNa of infantuy. 


Chief and dependi on conit lerttloni quite unconnccteil with (he tr>Iain|- of (roopi, 
or irilh anjr fartleutir ijitem of crotationa 

Hut, on the other hand, the rt{H(I and regular rsecnlloo of Iheie arrangementi, 
which alone can render them luccoiful, entirely drpendi on the eahlence of a well- 
organized lyitcm of eToIutionr, on the iMlfut a{>|>hratIon of that lyitem by the 
Oflicen Jn command of cerp* and fiaHabonr.and.aliore «JJ, on neh In/hrulMl loWier 
hemf carefully trained to obey implicitly, to more atetdily, to form rirKlIy, and under 
no circumitancca of danger or dificnlty etcr for an initant to forget tl at Initmct of 
combination and immedtate and Implicit obedienct which ia the cstence of military 
atreogth 

It Ii only when a body of men f* thua eonatitoteil (hit ita nombm become fiir- 
midtble, and Ita energlea aratUble for great achierementi Nnmhera without order, 
initead of contributing to atreogth only acne to render more ihiaatrooa the conae- 
queneea of weakneaa 

Valour without diaciphne, lo far from being aulTcirat to smit anreeai, hia 
frequently no other effect than to peedpitate the moment of ruio 


NOTES 

1 The word 'Taetlci* ia is this article oaed to dnoie'the anenee of mlLtary 
formation! and moTemeota 

2 VMthout appealing (o the experience of (hoie who are familiar with what oceun 
in actual warfare, erery one who baa witneaaed eren a /“leU Day knows that £nng 
has a tendency to looieo the filet )f. therefore the natural order were found to he 
the beat, and adopted at the rule of fonnalioo, would it not follow that the dirUiona 
of a battalion ought to deploy with iotemla between them, lo as to admit of the 
files being loosened without confusion f 

There is no tactical point of greater importaoce, or which is worthy of more careful 
inrestigatioD than tbe determination of tbe moat adrantageoua mode of occupying 
ground, that is to any, (be extent of Iroot being girrn tbe determination of the 
number of men and the manner of disposing them, whereby tbe most efTectire fire 
can be secured for its defence 

Tbe importance of this point bmng accurately determined will be manifest, if it 
be considered that both the deTcloproent of (he bne of battle and the proportion of 
casualties hare obriously a direct dependence on tbe density of the formation 

3 Tbe means of keeping this force cffectiTe, or the determination of an establish 
ment for the battalion which shall be adequate for supporting the casualties incident 
to military semce, is a question which is perfectly distinct from tbe determination of 
its proper efiectiTe force This question of the establishment which corresponds to 
B given effective force is both Intereating and important, but it depends on con- 
siderations which do not belong to tbe subject of tactics (as defined in Note l)t it 
cannot, therefore, be discussed in this place 

4 If part of a hne be marching on level ground and part on a slope, in order to 
preserve a correct ahgnment, the rates of march of these two sections must be 
unequal, since it ia evident that tbe aection on level ground is traversing the side, 
and the section on the slope tbe hypolbennse of a right angled triangle 

5 One of the manceuvres practised in the French army is the wheel of the 
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battilioa tn line Tbe «he«I and eettellon march of battalioni u one of the methode 
prescnbed lo the * Onlonoance* for changing the front of extensile lines 

C Snpposing the battalion to consut of 800 men, If composed of eight dimioas, 
the front of a dinsion irould occupy 3S paces, vhtch. in order that the depth may 
not exceed the front of the eolamn requires that a dirision and its lutcml shall not 
occupy more than Ore paces If organited in ten companies, the front of a division 
xrould occupy 23 paces, which, prescrriDg this ratio between the front and depth of 
the column, would onle allow three paces for a dmtion and Its Interrtl 

7 The Roman legion his been often cited and studied as a model for the orgaotxa- 
tion of large military bodies , it must not, howeeer, be supposed that In the formation 
of the line of battle each legion was alwavs arrayed as a distinct corps, and that parts 
composing it were ineanably Lept together and disposed in the same order 

On the contrary, we find that the cohorts of different legions, liVe the battalions 
of different dinsions, were sometimes detached, and arranged not according to any 
eystem of tactical organization, bat in (he way which sms most suitable to existing 
circumstances E G — Cxsir, lo his ‘ Commcnianes on the Cinl War,’ informs us 
(hat on one oceasion, when mtnaumag against Afrtains, he drew up hu army in 
three lines, that his first Lne consuted of 20 cohorts four from each of bis fire 
legions, that hia other tsro lines each consisted of IS cohorts, su. 3 anxihary and 
3 from each legion, or 13 legionary cohorts 

Cxsans (aetes) tnptex led pnmtm aciem qnatemte eobortes cx quinque legio. 
nibns teoebut, hu lubsidiarue teros, ct nrsiis ah^ totidem, sux eojusque Icgionis 
aQhseqaebaotnr”— Cbm de B<L Cir lib, i, litiiii 
6. The method of chaogiag the direction of a mus of columns practised by thi 
gamson of DubLo in 18(4 sru iimOu to the first of the two asnued French 
metbodi of performing this manxurre 


TOE MARCH or IttrANTRY CORSIDERED AS A DRANCH OF 
SrCCIAI. TACTICS 

“ Tout le secret de la Tactique cst dans les jambes ’ ^rrenei cfa ^farfc^al 
Sare 

Not only when viewed in relation to the science of General Tactics but also when 
considered as a branch of Special Tactics (be subject of marching presents itself 
under two different aspects , and id Irealmg of the details connected with the 
marching of troops, u well u when treaiiog generally of the rooreraent of masses, 
it Is necessary to Veep in view the distinction which exists between marches of route 
and marches of manxuvre 

The objects of these two species of marches are essentially different , and in order 
to perceive distinctly, and to apprreute Justly, the pnoeiples by which each species 
ought to be regulated, a defimte idea must be fwmed of the nature of these objects 

t xorrt asAWcni'io 

To fnterte Iht yreo/est potiille tparf id the Icot/ pouiiU /tote, tad sn/A the 
Iftil pot$i6U /alijve /o lAt tnopi, tnav be defined to be the object of route* 
marching 

VOL. I. 2 K 
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Chief Mil dependi on conj?,Ier»<ion» qmie noeonneefetf ¥t}th the trilnmj of troop*, 
or with any particular ipstetn of enlatlon* 

Hut, on the other hand, tl e rapid and rcg:ular ciecutloa of these arrangement!, 
which alone can render them auceessful, entirely depends on the eslstenee of a well- 
organiied lystem of CTolutlons, on the ahllfol application of tiat system by the 
OfTlcera in command of corps and battalions and, abore all on each indisidual soldier 
being carefully trained to obey imphcltly. to more steadily, to form npidly, and onder 
no circumstances of danger or difficnUy erer for an Instant to forget that Instinct of 
combination and Immediate and Implicit obedience which Is the essence of military 
strength 

It is only when a body of men I* thus eonstllated that Its numbm become for. 
midalle, and Ui energies available for great achlerements bombers wiihont order, 
instead of contributing to atreogth only terse to render more disutrous the conse* 
quences of weaVness 

\alonr without dudphne, so far from being sufficient to secure success, has 
frequently no other effect than to precipitate the moment of mlu 


NOTES 

1 The word 'Taeties' Is la thb article used to deoote’tbe teieoee of military 
formations and tnoTeroents 

2 Without appeahng to the expeneoee of those who an famiLar with what oeeun 
in actual warfare, every one who has witnessed even a Fxtid boy hnowt that ffruig 
has B tendency to loosen the tiles If, therefore, the natural order were found to he 
the best, and adopted as the rule of formalioo. would it not follow that the divisions 
of a battalion ought to deploy with intervals between them, ao as to admit of the 
files being loosened without confusioo? 

There >s no tactical pout of greater importance, or which is worthy of more careful 
investigation, than the determination of the most advautageous mode of occupying 
ground, that is to aay, the extent of front being given the determination of the 
number of men and the manner of disposing them, whereby the most effective fire 
can be secured for its defence 

The importance of this point being accurately determined will be manifest if it 
be considered that both the development of the lino of battle and the proportion of 
casualties have obviously a direct dependence on tbe density of the formation 

3 The means of keeping this force efTective, or the determination of an establish 
ment for tbe battalion which shall be adequate for supporting the casualties incident 
to military service, is a question which is perfectly diilinct from tbe determination of 
its proper effective force This question of the establishment which corresponds to 
a given effective force is both interesting and important , but it depends on con 
aiderations which do not belong to the inhject of tactics (as defined in Note 1) , it 
cannot, therefore be discussed in this place 

4 If part of a hne be marching on levd ground and part on a slope m order to 
preserve a correct alignment, the rates of inarch of these two sections must he 
unequal since it is evident that the section on level ground is traversing the side, 
and tbe section on the slope the hypothennse of a right angled tnangle 

5 One of the manauvres practised in the French army is the wheel of the 
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battalion In line The icheel and eeltellon marcli of battaboni is one of the methods 
prescntied in the 'Ordonnance' for changing the front of estensire lines 

C Supposing the battalion to eoauat of 800 men if composed of eight dimions, 
the front of a dirision srould occupy 35 paces, which, in order (hat the depth may 
not exceed the front of the column, re^nires that a division and its lutcml shall not 
occupy more than fire paces If organized in ten companies the front of a division 
would occupy 28 paces, which preserving this ratio between the front and depth of 
the column, would only allow three paces for a dinsion and its irterval 

7 The Roman legion has been often cited and studied as a model for the orgsnua* 
(ion of large military bodies t it must not however, be supposed that in the formation 
of the line of battle, each legion was alnass arrayed u a distinct corps, and that parts 
composing it were invanably kept together and disposed is the tame order 

On the contrary, we find that the cohorts of different legions, like the battalions 
of different disisions, were sometimes detached, and arranged not according to any 
eystem of tactical organization, hat in the way which was most suitable to existing 
circumstances E C,— Cwtar, in his ' Commcntancs on the Cinl ^^ar,* informs us 
(hat on one occasion, when miomurrtng against Aframns, he drew up his army in 
three lines j that his first tine consisted of 20 cohorts, four from rich of h s five 
legionit (hat hit other two lines each constated of 18 cohorts, tu. S luiihary and 
3 from each legion, or 15 legionary cohorts 

“ Ccaans (tcies) triplex ted pnmam aciem ^nalcras cohortes ex quiniiue lepo* 
nibns tenehant, hat luhtidiarue (cmr, ct nirtut ake totidem sua; cu;utque Irgioms 
tubseqaebantur"— 'Com d* D^L Ge hb. s. lixuu 

8 The method of changing the direction of a mass of columns practised by the 
fimson of Dublin In 1644 was timOar to the first of the two annexed rreneli 
methods of performing this minccurre 


THE MARCH OF IftFANTRY COMSIDrilED AS A nnANCII OP 
erCCIAL TACTICS 

"Tont le secret de la Tactiqnc est dsns kt Jatubes'* — L*t EiVener da ifar/rktl 
Satf 

Not only when viewed la reUlion to the toeoce of General Tactics, but also when 
considered as a liriach of special Tactics the sot ect of rurvLitig presents ititlf 
under two d fferrnt afprdit and in trraSiDg of the details eonnertrd with the 
marcl tng of troops, u well ai when trratiDg gvwvnllv of t> e moimcel of Raises, 
U ix oecessm ta Veep Uixtew tlve dutiactiowwhu^exuUbiKweea mmbos «{ towtt 
and marches of tiianiravrr 

The oljevts of these two ipemei of laarrhev are essentul’v dJi-re-t j and la order 
So perveive d itinctlr, and So aptarciate Jtutir the pnneiples wh ch each sjvnes 
ought to be repilated. a definite Idea must be f^wraed of the ea'ert of these o* ;erti. 

I Korra Maacwiwe. 

7h fereerw fte prra'eif /«» 'Sr tprrr n tAe least /wsnile hmr, «ni wt/l He 
Ireit /NWS »b /sN/we /s Hr rewe/w, mas U defined to U the e-*^ «1 of ros'e. 
jnarrl eg 
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ai*' f.VQt.tJTtOHS Ot ^tlTtl^LERY, 

TABU II 

Itnjlht t,f Pan Ond Pain ef ji/arfA nt»hUthti iy /Ir^jlon tn ififral difertnl 


Nw4C(>(}<ktioit j NurvBeft^n 
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do 

33 

Cb notimetrrs 

Do 

Zb 59 
do. 

Not given 

aoi 

/ 2 fuss 4 Mil 
\ UhinUndmtasure 
Do 

Sot gveto. 

jsS 83 
do. 

2piea 

Do. 

22 25 
do 


28 

do 


2918 


2131 
do 1 


A'ofr — Hie {<ng<U ef the Hooisn pace b« been caleulste4 on anppoutioa of there 
being 7& Ronttn milei of 100 double paces to t degree. The Pnrsian rates of march 
hare been taben from Scbunborst , the other* from the Regulations of the different 
Semces 

la tnakiog the reduciioos the foQoroDg eatae* hare been adopted t 
Sletrfl . . . -«503f fnchcf 

Rbinland foot «-12 3Ab ,• 

Burgosfoot . »lt 128 „ 


BVOLUTIONS OF AKTILLiaiY.* 

<• 

AaTiitrnT actsmo rritn otnati nioopa 

1 XSTien trtiRery is attached to other troops, and it* roovement* are to be icgo. 
latedby thero, the Commander shonW maao^rte so as not to interrupt them 

2 He (as well as erpry other Officer) dionld be well acquainted wdh the erohitions 
of troops, for he will then know the gronnd vbieb they miU go orer lo petfonmng 
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iny tninToTTf, «a3 *13 t^i>* i s gi yyn*-^. ^ 

Bore ^telly tt the jmAm W n t« wiiij J 

3. Tbooxb la ct*t^ «< re’ > »^ tl^ »rtl !>7 •htn:^^ y •< Ij*»^ y 

u l«niWe to the rf tl^ je* * l*'i'«f^ ouvu-i U i'.m^ iv tlie 

Coamiader to dr-«rt fcro rt a ruV fce lury o'* i* tuA 

he thahi be b» 7 «it*» Ut l« •■ 

4 . Ib »!l t-»pn;a.«he*“^e^ «W^d liewflr' 

iixly yirdj tw ti«e tt. tut ytjf* *f j* *'t 1 te' / <»*# ;‘ jU d, 

*bea the Ccs'Stai^ *"31 ijr"e e ey i« « ♦«»»*•• ♦ii'd* it t<*t tht !<*•», 

*hert U*-t2 rest.** Vy tha ti^iua. tue »uu»f iv # tiu », <hc 

*in be tLm ef the tae t£ yri/i. 

4. XTbea the BnCery ii e^iered »*s« !«».<•».«’ rr*^, •'u^e <u» *m wt*' It »Wu< 
to tjTCir. > 0 *. 1 ef each etwe jia'.t *U u<<r #j^d /^ 

half ta resf ef the freat > »»t cf the trvj^n. auf faei< f Ui (hr it euV. '/ i.r 

trtCery caote foe*ird, >«. 1 halt.e; tltcar *bV^««jv (0 (ht MMia- t-y tv 

ther <rva iiertoM. 

t. ShoeMihe A'tZ<? 7 l«e <-*. l t»e>h fjr he to ftt, >* ut/n 

for*a?d teFTMoa to c* 

7. TTbea th« atajoe. (h<e *alev*ea »/c to t>T In « hu.( »>’)> (l<r fioi I 

rash; tad ahea lh »7 t-t «e4<r*-4 to LiaW vyt^tU tUy tt-we U #wj httli 
10 u to leaee the tZ-res^-A 

8. The BrtOry tVtCd ilaeya ctta tW aVo r»,i,hi A 

ployuf cato Lae. 

9. lBEae,lh*«rO<7*2f*ae^y*te>to't;diWptUfwJ»*f>U 

It u antcLed; a«rd if thxe L« lo oeW t/v>t)>« o« vititMf fia.)i, t 

rScmss roos fa t« cwief/<>^. VLtv, (//*#•</, 4 It tv Lt dtiniiu oy 
two hi»£e« cf i/vv}H,k twa auawwite M aMfV m yt^ii /4 vv t’e vev ytvwi.f fit 
Table at the rad* tV^ae the amuW af lA f.t M/mc #t^f tw 

eoloBii. VTtUi leM. the a-t Ite 

10. Thedlitaaee aL*diartJ>ry<a« ttjv>*»a ^Aujua >A » t,iA towt »4 neyi 

apon the luyy Oit H eaa reeejte ftor* the ttv/^ ot toutVf ►»»»;, »t/t f<vv/ tl a 
nature o( the fTQtiad. The Co«.c.aa.dr« ««»> tUaji Iac n'JiAiA by Ma yA\>U<» pi d 
nsasceoem of the eoAoj. *!>*»• he eoy f»vv>«f^ yiAit¥i*fA,M l}4hpt t,i 

•vellt n the {Toond, adraotar* «Ve4d Itltw Vf ^um IU LM'itti vv4<t tOXi 

11 . If the line ti to adiacAe a/iet »<»<■'*»/ v/vX y*;v yM«fx<d Jv 

the front, abSe tahin; fr'/ond t/’i tl^ facli l//fnbt//itr lJ>< *t fMy d<y,^v/ 

12. When the hue adtince* at<d Myyt'iv%t** Ih* biMtty «l.l*b tvyiM fhn »/>>#</»*, 

the Coromandcr vCI, In proper titri*, fruit forattd lli* btif alft/t 

either limhtertd «p or anh the fovh/uy*. 

13 When anilWy 1« la artv/n on tire faalt tA a lit>*, II tl Wd, |v |,a 

placed store or leu In eeh*lV/B, U mAat Vtl^f tfAin‘i*\f ll« Iv ftwd 

H ^Tbe^ the hoe retiree l/y a'temaiee/trrrpeAiee, wtr<|'i,rrt rvt, Ihc 

Btut remaia aith that part cd U whWi le nearttt (In er>eiriy | itllrpi^ )|,k ^tv 
looge, and halt «hen it arriree «lih the tailed f>*rt of ll>e ilr<* 

14 'When the line cl>anjee frr/nt tv a fanb t/n lie ttrilre, ll • arlllltry, ^ 

tanh thrown liach, alionld coeer tt, rrtwtnK wtb It* |e>>hr>K*i It.* irllDt/y i^i fl,/, 
other tank co«en its adrtnee. 

16 When the hne U thrown t/*rkwanl w fvrward r<n r.fi* r.f |lt flar.fci, 

(he coat neamt the halted daok may t>* ran Into lin* hy han.l. 


a«« ■ iBMrwtvm* awl Reratatinaa f.* Trld fMUtf fit,, 
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aJI afTected by l^eoa^ distnrbancci, »oeli as at «rtaJn points of the Great Fish lUrer 
Valley, near De Uruin’s Post, and still more so half way between it and Graham’i 
Town, or In the tnbutiry raTlnc of the Ecca in South Africa Thu formality of shape 
is particularly conspicnoni when the eoiinrs of the difTcrent streams either coincide 
with the dip and stnke of the strata, or else directly cnt through them at right 
angles Certain portions of the Rhine (iti the lame rock) are equally rectangular, 
and the Rhone is probably still more so Fig 7 is the Delta terminating tigs 5 and C, 
but only on the allurial deposits at the mouth, beginning from the point where the 
valley ends. 

A alleys, howerer, are not simply composed of two slopes. At, at, (as shewn in 
section, tig 8,) inlerseeting at the ntcr a, Imt In general of seteral snccessire planes 
sloping down from the water sheds (kt', fig 9). such as to, oc, cb, ba, either 
meeting on both sides in a, or separated by a flat salley bottom, a a'. 




Fig 9 


If two such valleys intersect one another, as la fig 19, there will be a groin shaped 
•pace (w X T *) formed , and it is of the greatest importsnce In sketching ground that 
the general form of the mam valley be traced ont by tbe significant correspondence 
pointed out by tbe dotted lines, between the troncated portions (dw — *p. cc— ec, 
B — fi B, Ac ), and as if tie general trench-shaped primary vidley had never been 
invaded by the cross one 

Fig 10 
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(tvx rz) tt e nl ote Talle; belnecn these 1 nes should be sVetcbed n tl the feel 
tl at tt e »tr pes or zones (ecross tl e mouths of rat oes Nos 1 2 3) ee e e e"*"— 
tid d'd' d" d"— ee ec e"*" Ac are shll la et stcoce The same ap;! es to ll e 
rsT nes tl emselves in reference to their own branches as n rav ne No 4 

Vtlent on to th s is indispeosaUe as a pnoc pal means of rtpretml ng ground et a 
whole n the manner adierted to in the earl er part of tb % art cle 

It sbouM be remarked tl at where a n er runt along a broad lallef flat as on a a 
(S g 9 ) tl at It constaotlj cl anger its direct on as if repulsed and rebound ng from 
one t de to tl a other and at all sudden turns s to be found under the concare s des 
On tl ese last tl e banks r U be steepest even to be sg perpendicular cl Ifs as s par 
t cularl)' obscrral le in rocks w tl tolerall)' I onzontal strata (e p) the Mre I etueen 
Chei sto and Tiutern (rUie l\ ) or tl e Dore in Doredale bo h i nounta n I me 
stone or tl e Great Tsl User wihitsiluflr keanzes in wl t often amounts to 
fl nt slate In Tlate ^ tl s altcrat on of steepness bas been neglected for tl e sake 
of I mpl c ly and the sect on k a e (flg 9) has bee i followed rail er than c a a e 
T l s cl ang ng from s de to i Je ina; I kc se be ol ser ed ou a good scale in m I 
harbours and est ar es suci as Portsmouth and the Ilamoaze at Deron] ort I t 
more espcc all; n tl e r brand es a d creeks n hI ch at low t de th s alternat on of 
s des g les a goo I clue 1 ow to find tbe cl annel at h gh t des even wl en gu ding a 
pa t; of boats In an esped 1 on where o e ss a perfect stranger to I) e local t; 

Ileferr ng to tl e last ] aragrapb but one and st n in pursuance of the idea of repre 
sent ng ground as a whole as far as it ma; he dooe w tl out fore ngand eia-'^erat ng 
what at t mes is icarcel; percept ble (a* for lustaoce in cons derable tracts of tbe 
d alk d stnets if taken at all in detail } Mtoetl g must be la d of the first order of 
ma Icr I nes— tl e s atcr si ed or snmm t ndge — as equal!; important w ih tbe 
Wl er course tl ougl not alwaji so read Ij apprec able rer; se or api>eanng n the 
fin si cd sketch and therefore ipokcn of last though almo t the first lo be ind ca ed 
in pent I. 

Altl ougl for tl e sake of i lus rat on tl e r l^e I oes are g ven n tbe d flerrnt 
accomian; ngdiagrar 1 jet tl e; are in dotted I nrs on] as tbe; are ne eresprc'scil 
in 1 a ngs unless tbe; iboul 1 acc den allc co ede w th some oiberw se n nnr 
f aiu e I ne as for nsianrc at i & I late II hr a sharp ndge of rocks happen ng to 
run along I e a er si eJ. Not ee of then is nesertbeless indi i-ensalle n or -nual 
ikeicbes asfunlj r lal memoranda tlougl th ; need then cnlr be girrn as abose 
meet one<I in ]>encil 

'OL I 2 L 
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la Chsa B, arstcT.sbeds, as sTiewn By dotted lines in Plate P 6^ 6, mj be few. 
sidered as always so co ordinate witb the water courses tliat they may be almost 
invariably deduced from them,* and sj^nded to the mam ridges (w*, yz), as the 
streams axe to the roam river (aj») 

In Classes A and C, ibe sabjeett are too wiM fyf any such fortnai connection In 
the former, no pirticular reprcstatation fs necessary, as the sand hills vary in form 
and position with every nind and H is therefore correct to express them conven. 
tionaily, instead of specifically la the latter class (C) the ridges are either those of 
forms of evpiosioti, or else of lava torrents bursting out arhitraniy from aoj point in 
the sides of t!ie volcanic cones , and far oflener so than from the mam crater In 
Classes C and F, as level surfaces, there is no appearance of this line, except perhaps, 
sxhere F, lying on, and thus forming part of, the high proiinds, may happen to cross it 
In Class D, as composed of B and C, there inll he a eomhination of the principles of 
both , and, as before intimated, those of C {or their cognate effects, as forms of dis. 
inption amongst stratified masses) wiH generalty be prevalent m the upper, and 
those of B m the lower ground 


Order itt 

TUB COAST, on DonUONTAL CONTOm tl*«E 
So far as the forms of ground have tolerably distinct outlines, as given either 6y a 
somewhat obvious ndge, or by the water lines, or by the boundaries of the various 
faces produced by the above mentioned continual Intersection of valleys, they may be 
given, as approximates to raathematical forms, in htde more than clear outline, as far 
as the * Field Sketch' is concerned, hot ft mav also bsppen that the section of the 
ground may he too low, and us shape no longer defined by facets (as if in a measure 
polyhedral) hut by curved surfaces, both in plan and section 
U IS then that horuontal ‘ contour lines' are called m to assist in the representation 
They are such as would be given by successive nvings of a flood to different levels 
these will, in the first instance, start from the coast, though they soon lose alt exact 
parallelissi thereto, when the supposed waters, as they me, find their way into valleys, 
and nse up the faces of the bills U is evident that if ground be surveyed m this 
manner, and the heights of the different levels given, the plan of these contours 
presents the equivalent of a complete model of the ground — See ‘Contouring,' also 
the dotted lines of Plate 11 

It IS very desirable that the student ahonld practive this operation to a conn lerahte 
extent, as he will obtain thereby a fcoowledge of the true forms of ground which 
cannot he had in any other svay , tboogh the nearest approach to this will be given 
by the mud hank model W hen on a hiW, the eye takes In so htlle at a time, that if 
not thus disciphued, a beginner is sure to give too great a roimdness and circular 
formality to his fonns A like remark apphes to sections, which are sore tu be made 
too steep by the tyro, who, apt to estimate steepness by the fatigues of ascent, is 
generally much surprised at She low relief of ground with apparently considerable 
elevation and abruptness, on making lus first section of the same It is on Ibis 


k«w TiW*n«*l4* 
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• cronnt xrry dfiir*? Je to »toJy yoor yroaml tt • di>(«n<T, (for pmeni coirrcliofi ■« 
to rrJjliTf impoi1*nfe of iJt* fratnm ) ti toon it the lofil drtiiti bite bren 

rollrrtrd on tfac tpot The brii liiort for tbii irt * litlle afirr iucn>e or a 
lirforr tuntrL 

Tbw bonzontaloolIiArt (ofhnntontiltrctionOireitnclIytppImbleto tVelthmg, 
»ifh rrprrf to the »h»<fitt|; (oocbet btioj ilto fconroBltl, or neirly to Tbii iljle it 
penmUy oW it i>rrtrnl, tn rrtfrrtfir* to the trrtiril mode, *hifh, howerer. It 
hr tome eooii Jrre'l to btte freiier forte in the etpretnon pf trrf tteep ground, ind 
it. perhtpt, more ritdr iindentoo'l in hi'ly tletchet, « here but little detail it admit* 
1 1 lei though Wh itilet Itreome otjretional le nbrre Ihrr are ma le, unnecesunly, 
to topmede the timpte outline for the mam feaiuret, nhrre Ihii (the outline) would 
tie clearer, and more rtpidlr eteeutnl than anr quantity of thading 

At memonotU (or lubtequent ttndy and eompletion, (he beit pUn is to combine 
l>otb. ai ihenn (a llite II ; but «lieii etrrythmg eiuit be made to ipeik at timplj 
and quiellj at potiiMe, Ihii would be a initptaceii and not generally compre- 
hentiUe retlnement,— and the roujh but t gnlficant bicroglypbict of Plate \I are 
far preferable. 

The relation of Ibit Order III to I and II it beat teen br tnppoiing, either on the 
nnd hanV model, or on the actual fare of the earth, what changet of Inpographical 
nomenelatnre are dependent on the toppoted eletatioa or deprrttion of the witrn 
above or below the pmeot lerel *— when the Inland tea, the gulf, the bay, the Ule, 
become the grand Title*, or the tnounlvo batio. coQTertiblr. 

Let ilie water* retire luiReieeity, aod the bed of the Meditemotan becomn the 
grand raltey of e new mer, itraiug froo between the PilUn of llrrculet, as the 
conjoint malt of (he hile, the Danabe. Don, Dneitler, and Po, betidn numeroui 
other new nren of mpe^Ue reamtude Let the waters me, and Dobemu rererti 
to iti pfobally former eondiiioo at a Ule. of ebont the toe of Lale Superior, the 
upper Alps become bold groups of ttUndt, and the whole spare now occupied by the 
Aoaion and its branebet retamet the cbaraeier of an immrnte gulf, at Urge, perhaps, 
at both the Day of Mexico and the Canb Sea together — See Lyell t Geology, Plate II 
(of dtb edition) ihewing Europe at an archipeUgo at or about tbe commencement of 
the older Tertiary 

That the name and character of Order I , either at the Line of Shallowest Sonnd* 
Ingi, or at tbe Ititcr ihed,— or of Order II . as the Channel of the Deep or at the 
Maler*eourte-<*are terms depending entirely for their application on the fevel of 
the Third Order; and in the orthogrtpluc eiprestion of ground, no one may decide 
on tbeir relilire importance. Tbe Pint and Second are tndefin te acd unmeaning 
without tbe Third , and tbe Third it niccbaoical and tpinilett without tbe First and 
Second, 

Tbe 'Cantoar’/s ptfti€tiUr!re(ipf/e»li/etitCt*tses E et?fi F, etpcciiHf i}/e fonser, 
at peat formations are not exctusiTel), though very generally, confined to lerel. and 
especially lower grounds abundance of water it inditpentable to the plants of which 
they are composed, and as water it to be found on the tide of a hill as well as at the 
lop or bottom, the peat plant (generally Sphagnum Paluslre in llntain and Ireland) 
will be found m any of these positions In tbe tnsh lasular groups of hills, before 
mentioned, a very Urge proportion of the flat grounds thus representing water is filled 
with it, at the ante non of the existence of these vegetable formations 

The masses of animal and vegetable* sleletons composing the coral fomationt are 

* Corals are not eiclusirelj produced bj BDimila , thej art tateDilvely icereled by mariae pilots, 
tad amoopi ibe toimils whose skeletone arc tbaa aeeufflulated tbe Zoophyte (at u leoerally 
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n<*f«nnly (fsp«iMlv when ineomiMc) crclniiTtly arranged In ennlour* — wTictlifr 
round nudci nf Clasws Ai U, C, nr D, they confonn to cnaU linei, or aggrrgste 
round the head) of mh marine lidU, in WUt wlSch cannot in any ca«e n«e a)>ore 
(priiig flood tidesp and %ery generally-^^cpending on the nature of the animal or 
l1ant~-al>OTc thoac of the ipring ebh AMiellier theie belts All in tubioiuently or 
nut, the external contour remains unaltered 

Bni*oinn>ATe tivrs, 

such as a, a, a a, in Plale It , occupy the sure rank m the delineation of ground 
that the markings of the muscUs folds of flesh. t<e , would in tlie represcntati'ui of 
the liody, after the main outlmcs, descnitiseof tie head eves, limits, Ac , hast been 
gi?en — ns thus subordinate, they are termed Minor Katnrc I ines Mhtrc they nf r 
to cursed surfaces, they will lie male somewhat to swell towards the erntre, u would 
I e done in the line that would express a cheek, a ninsct", Ac i they wdl he more I 
as the funus become more augnlar The sludr of 1 Ute II is particularly recom 
mended to the student 


StCTItsS II. 

pnrMsitNARY Aiinsso£Ma*m for riEtn skftciiivo 
The whole diitnct to he reprcsenleil shout 1 l>e apportioned off to the assistants 1 y 
the per»on who is responsible for the combination of the ihlTercnl jiarti 
The assistants should work together in the first Instance at their common I oun< 
dunes, to such extent at w ill losure agreement on the hues teparalmg their respectne 
portions 

To effect this igreeincnl and general eonslstenev. the skeleton diegratn of the whole 
should ha fonned from the best and Asailable authorities, gWing the positions of the 
mam points If there Ic no trustworthy maps to supply these, they must he obtained 
tngonoinetrically, if the space exceed about lO tndes iriuare, and the scale >>e greater 
than 2 inches to the rode • U U In xain to esiect accuracy, or csen tolerable general 
coincidence amongst the parts, when eeery nao works luite indepcndcntlT and Wiih> 
out triangulation 

Each assistant should recetre his sheet with those points pncif«f off from the 
general diagram that concern himself, and which w ill therefore include many of those 
surrounding, but not on, his own ground of these he should make as much use as he 
can, so that as much as possible of the work may be retatircly rigbt, notwithstan Img 
the moderate amount of absolute error which ooghl to be expected cm Ibis duty The 
meridian should likewise be gisen from the general diagram 

lNBTIIVUE>Te, &C 

Necessary to be prepared for Field Sketching with advantage 
The sheet should be well supplied with fixed points as above 
Tlie meridians ruled as normal hncs. either at fixed distances (see plate k IH ) say 
1 inch (or \ mde) apart, — or else passing through the mam points both plans have 
their advantages 

The paper should be stretched so that the edges be secured from the wind, and 


SMumed) U by no means the sole eonstiactorj Setpnla, and probably manyotheis conlnbute Largely 
totbes* format onr 

• A earcfally thainrd base andlhe okiHut use of Oie pocket sextant siill provide for lb t space t 
»/ the pmnts are not tnneh more than two b les apart it srUt not be necessarr to eonipuie the i , 
taneee tngonoraetnctlly but to lay these down by the protroctor, eonstnictionallj ts in Mate S II 



Finn "ki rrniNn 5?7 

tl rir »l nt ! 1 1<* rn^ini rf cmrtin? I fcmn tJ r r*in \M fr« *1 in n Ilf 
liirrr I* lrt» ii» iin J ci>nTrn fBcr rvprr (ore I *« *1 |1 at ■ Ixuinl ctrn of cl f 

Ilf • »l frt of «'rmy f^i'rr, (I i fi^i in lie m II r, mi Ic of tlic tl Innfil • 1 Itjl t«l 
wT»n.| il It Mill lirv I) e /mmiaj (I || e r«l»r» iiw»»irr to preTtnt wsTinj mil lup 
) I Bi| vitli • Mir nt I kt n totrr fille I Kitli t tlnp for il n,iii;r il otpr 

Il e ihoul Irr ) i i| It rrpiTi tl e Intiil iDPonirn cnoe of rarrjing it I jr (I e s 1 lilional 
namtier of lurmun I d; {n nit II it it «n inrtado b'n, ki in Section 1\ , iliis 
«T>al<| lie m I of the <]Qetl on the ilrtrh InmI dermbe 1 In II e note lo Section 1\ , 

■ n I iMlol I y tl e long in 1 nliioiit ripcnenre of Colonel lliml nfjr • Icaret noth nj 
to Im* drt ml i with 11 t li<t porti n* nnlr tach k* ilnjle I net of roa I from p< nt to 
!• • t and 11 e |ironn I irnmnlLitelT • Ijarrai arc iVelel r<t at a lime (tee I late \t ], 
an I are comi me I on a pmrral iVelrton aftenanlt Tlie I insetl I'oanl I at II e a 1 
tiniajp* of ena' 1 ng one to complete eterything on the tpot (a aVilf il iLctcIier need 
nirlr po otrr tl t same ^un I tnlre ttbere there if no impeilin enl to hit more 
menti ) an i II at liecomet a conTeoIenttiibitilate for the tometthai anliqualed | lane 
lal le 

Tlie onlf imlmmenlt ^nerally necettary In fell ilrtehing are a Sd malcallera 
compatt and a draning ante , but in batali c d ttrteli or any other id tthicli iroa in 

■ form capal le of affecting the tieeil et alwondt loatnimenla for taking locludetl an 
gin Inttea I of lieanngt mutt lie tul at tate>l auch «« Colonel Uambrigge a field gonio 
meter, or the pneket aeitant — tl c former being bf far II e most aalitfaciory mtrntioD 
on the reflecting pnocipte u yet inTcnted.; 

The tnott conTemenl drawing acale la the white metal, or eren the common Irory 
prolrtrlnr C** 2", three edgci occoi led by degrrea i the fo irili cut lo 10 lo I inel 
•a I Tft7 uteful acale for geneni ute being applicable to any mult pie or auh mult pie 
of II e nile (or SO el amt) eipecialty orhen two Inchea lo tl>e mile la adopted wl ch 
il rrry romraonty the c^ for the general akeleh ofwiitebpnna can be enlarged auh 
aeqiiently for potiiiont I net, Ac., aa mar be requ red If preferred th a fourth e Ige 
can be cut to the pacea per mile of the dnugbtaman when thia la not done it trill 
aare mueb time and {KHubljr error lo 1 a«e a airnll lal 1e of pacea (pecubar to each 
perion) aa far aa 20 chaint engrared on the aealc (SecIlateMlI) 

Tl e beat matenal for iketehmg on is the Dank post paper when well ma le it it * 
remarkably lougl and (I ough tl m enough for tracing II rough yet it afanili a great 
deal ofacTcre work by working at once on tint tie ortyinal dorumenf if alnais 
preserrrd which la not tl e caae when aaaes* ik n is used and which enta la lots of 
time and the chance of error inci lent to copying 

The requisite coloun Ac will be Jnd an ink aepia Pnissanllue ganlioge and 
lake for topngripl cal p irposea when d s| os tions of trov] s arc to appear a Id co 
ball chrome yellow, and carmine aa bnngl etierau led from their brilliancy to catch 
Il e eye at once The remaining itema will be a small mcnioran luni book brushes 
yietwala t! e jnelalbe yieiujl .now jo joindi jaaed kjiifc and Xndia rul her Mativ an 


* Now atij r Geneni Its nUrigee Ctl lo nbotn we are uwichleii for the malenale of aect It 

t The earbonale o iroQ le oot ois'^etic benee ibe peedle ii uied in lunrey ng the iron m nei of 

South \S elea where the ore coni* ne the mclel a that f nn 
f Itefiecl na InitrumenU bare the frraC d aademnte^ when uied for fix one ■ pos i on front 

fircu po nta of n-quinns It rec of them nhcrraa the e mpai* requlrei ontf two pointa and eeede 

noconiiruct on tejond (hat of Ur g down (heb a ln|*l9oliU n ibeir intenection 
4 Trouihlon and S nme Meet htreel I.0 diHi ehc a prod atron ^ tcile for eketet p aund 

w t 1 a perj nd cular to the lower e It at ftw |u to acroa* tl « acale and wb clj a'e \ rj co re 

r entwlentlenunaltoe* ae ahew I 1 Ute Sill are uaed 

t Those of f nc aa but 1 ttle 1 able tor oat areperbapa the t.eat 2 
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k«invtnlfnj tUy'i work, nr tetitntut I trk, «3tl !■« JMfJ tjj m'Lth otm il)< 
mutter rti'i of ihttc JJijngi Wfire rUrlln* 


h»(-nON9 111 JkHl> l\ 

IVTUODirrOKT KSUkllX* 

Jfj botJi of {hf»‘* Srclbns llie iJrjrrTe pt drUB Jn »!jiph Jh" jimani} It fo be ibfwa 
tmiit on ihc p«rj>o«e In biAmlt *b 4 In Sfctccm 1\. on the time «n I oj'i'Oftn* 

tilty KTonlol, to wJutU In Sretlon III »o limit It jtUrrJ 

In Section III , willionl ini]at|r!R7 In top”{7*phical titcellei. » ftiJl •ecoaiti p-ar 
giscn of etetj- fcitnre of lultdent Imjvirtafice to I« tejifmotnl ]n Section l\, 
nothing thoiijil Jjo nniirn! that ean be ofniiieilj an I ll^e troth In Ita rough wag aboiihl 
•"I ii>eah at cJewJg an*! iimfilg, at (with greater Witare for rofuKlerttinti) Section HI 
ahoutd eJeatiy anil amplr Thu*. In Section 111 , ami la the rate of a chalk if ttnet, 
is TrtiSch, from the ahrorptUe riatute of the lot}, the ftcctmt ere otoille f'w ae4 
amall, H might !« proper la notice a rivulcl which Ibra ami ihm? might he tojyw 
graphically iroportent, or which, for Fngtncer purpoiro, might t>e wantcil to firtn an 
iauBcIatidn. bnt It wanlJ he abrcml to Mtlce It In Sertina ft. when inea^cient ta 
aiop eren Infanlry,— >unlrti the |rro«n<l were that of a camp, where the itrraia might 
be of conieiptence u a prorUIoa of water. 

In SrrtiOQ lit. more or lot of pro woti nag >« afiow^I, rtpeeiatl/ in rrpmcittitig 
the «mal topographical MerogJyi hlci. at g^ren In TUte \ 1 , though the broth, wiili a 
little asnttancr, wlU work with far greater rapi*! ty ami rijual forte, with refermee to 
Inilt, wooili marahn, f<t i and In general, for Ihii Serlion, it may le uitJ that the 
broth it is erery way preferable to the pen or pencil when clrecmitanefa admit of Stc 
vte, which h by eo mrsus alway* the et*e Crery ute. hewercr. ihooU be made of 
the conrentional aigni of eoloiir, MpeeiaJIy In abewJng r%trr in blue, forwta by 
Rat iliadet of green, \e >o ctiempt ihotild be made a) exprnilng relief by tight 
and »hai!e in the field, iliough io alilfut hand* it may be adrantageoutly vied at 
boRie 

M hat SI Wanted in Section IV, U tometliing rety ilmple and effreiiTe, that ran be 
executed with ayflicirnt accuracy and with the greatcat despatch, and which may be 
immediately eompreheimble by the General OOirer for whom the ilrteh it made, 
tinder any cireurattancei of embanassment and pcrpleiilt} BDd facility la dcune Ibia 
I* only to be obtained by being ftiasbamed with ground, ai the mull of preriona 
atmiy, practice, and stiealion to Instruction*, tuch pethapi as those gircs in Sections 
I H.andUt 


OfrCTItMl III 

The aVeteber la presumed to be equipped as epccified m Section II , and to iiader- 
stand the use of bis iDstnimcnts, and othcrdrawtegepparatwi jt-nonJd lead to aueh 
unsuitable detail to attempt memoranda on thcae subjects 

Haring carefully studied the ground In reference to the purpose jn hand, and to 
liie *jew8 given m Section 1 , proceed to detail and embody the ideas thn* generally 
formed in the manner shewn in the foHowiog esample,* in which it is assumed that 
no fixed points have been supplied (as prseked off from any general diagram), and 
have to be determined on the spot 


• Tbf t,i«niJv*iithav*t«nfltBitte<l ui I* X for the sake afchiriim Vw ihciSB** 

U >)i<wn in PUtc \ III 
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Example 1| J^te I'll 

Let A 0 c be the base, u obUme<I bj padnj, — d, e, r, a, it, prmcipa] points fixed 
by intersecfwna ts they can be obiamed,seIuch in a regular survey ssould be obtained 
Irigonornetncally,— A 1, a 2, &c , tangentul bearings, nhicli, by on early deter, 
lumation of the most important extenor points and lines, act as limits, prescning the 
work from distortion 

Suppose the object to be pnnopallf the pemosula; 

>on-ta the heights running from d to r do not ofTer a suitable base, from the 
interruption of the fort and the irregularities of the bills, the ground ab c should be 
selected for this purpose 

Commeneinff at a, lake beanngs to the htartetlo tower (d), the flagstaff (e), and 
the soutb.west salient (a) of the fort. AVhile on the spot, to avoid a useless recur, 
renee to the same (and in military iLetcbingyou ahould never, if possible, uvri lietee 
on the same ground), take the tangents a), a2, a5, a4, which give limits in one 
direction to such parts ofthe contiguous coast, Ac. as can be seen , and before leaving 
the station, sketch m as much of the groamt as you can fairly judge, witbm a mode- 
rate distance all round ; then pace on to b, notiog such points as a (m tlie prolonga- 
tion of the battery on the isthmus), or 6, where you cross the road, &e., &e | and 
this sort of observation should be covstavti.t made, as a general rule, inasmuch as 
you are then certain that the relatiet positions ofthe differcot objects are nearly right, 
altbougfa, in some instances, the uirohi/e ones may be occasionally erroneous, it binds 
the work, as it were, together. 

At a,Jtf D, t, and a, by inieriecting the beanogs taken at a , take other pnnapal 
liear ngs to the point c, (he tower r, $lsa the tangent a I, which not only giies a 
timit to the rocks at d, but one to the coast at c. Proceed as before to c, remarkiug 
(hat at/tbe towers r snS c are in a line with yourself* 

At c,jlx the tower r, by lotersectiog the bearing from s, and the point e by c ]■ 
cutting B 1. 

Having thus secured all the ground along which the base runs, on the north side of 
the gulf, return to the point 6 (where the base Wtneen a tml b had crossed the road), 
and pace to, and lay down the works on the neck, sketching the ground to the right 
and left as you proceed 

As D has been itready fixed, you need not pace up to it after marking down the 
redoubt and long battery on the isthmus; but ob amring at the said point (n) take 
beanngs to ii, and the tower a ; also the tangents^ o 1, o 2, d 3. In order to lay 
down the soutli front of the fort, pace a hue (op) as near it as the martb h will 
allow ■ the remainder of the work cao be completed from station % 

E After thus finishing the fort, fix the towers ii and o by intersecting beanngs 
(b h and e o), and then prove the accuracy of (be situation of r by b r As the silus- 
tion of B IS more certain than that of c (since toy accumulation of error from inaccu- 
rate pacing must of course be less on a abort distance, a B, than on a longer one, 

A B c), B IS a senior point to r (which was observed from c) , therefore whatever 
position IS given to this last from k, it must oecessardy take precedence of that from c, 
and correction is to be made accordingly For a like reason, if on smral at c, you 


* M oik mar efteo b« ekecked aed vcntled wiibout a iisfle naaruTeaieEl beus taleo. br thoa 
araibna oneaelf otaueb eolocideocra and al aEmenta 
t No opportnQitj ahonld be nitaed of arronpf tb# ^vneral directiooa of Ike pnne pal auianuta. 
Sreilt and elopea of bilJa by tbrae langenUa] bean^^a tbe eontinued interaevlioo ef obicb | rea 
nuelk ai'U ance ig noi obIt ta rg ibe po»j on oThdia bat a!fo lie r tiue t'rai 
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founil lliat lUc btanng c k ^assnl C8^t, or cf v, tlicn ilmrten or lengthen o c, 
unti\ tbe ufotcjaid bearing intersect* exactly 

Next, 1 lace soursejf outsnie lliefort, as near «s porrihic to r,jw?gf/7g tJerfiitance", 
end liating laid it dosrn, go tonarih r tbi* di^Unce (r r) pace, not from being nn 
certain of the place of r, but In orfer to ascertun that of tbe neeV lying between it 
anil the fort 

Amrcil at r, aUctch tbc lUrToundmg pcninsnU e* neatly at may be jiulgcil, but not 
giving tourteU inueb concern al>out it, — ^partly because tlie north side is already well 
(Icrmcd by the tangents (b 1, V 1) , and parity because you will sec, that m going to 
the southern side of the mam lull, atul reaching the tower c, you will haTCAhuudant 
opportunities of laying down the south aide of the peninsula (r) by locli tangent* as 
oI,*1,e3 

Then return to d, and pace toward* o, to as to obtain proper points {i anJ k) on 
the line do from these last (i, k) gool intersections may be obtained (i e such as 
vary betrreen 4b® and 100® at the poiut where the bearing* intersect) for fixing the 
point and houses (w) , and from whence also tangents may be obtained to the shores 
of iin and 0, by 1 1« i2, id, — ill, it 2, A3 

In lihe manner proceed for any other point* , and a very limiled aliare of practice 
will give ample exi>enenee a* to sVetclung the intermediate ground with *ufl cient 
fidelity for ordinary military purposes If, kowertr, there sboutd be any doubt as to 
the accuracy of any particular part, a* at o4, tale a b'anng lu that direction from 
o, and pace on it to the point m <jue»tion 

JiJtmoronia •»The heights of the hills should, generally speaXing, be giren (ittually 
in red) on the summits t and any conventional signs emplojed should be inranaify 
espluned m the tnargio ,~sach as those given in Seeuon I\ . to denote the diderent 
degrees of passability for the sc\ eral descriptions of troops, $.e 

In plans of camps and battle beids, tbc top of the pta9 is aliravi toiranls the 
enemy 

Houses of masonry m red , of wood in Indian loV 

Cxantfitr 2 

This was sketched in reference to a project of defence once made for the gronn 1 
opposite <luebec As affording also a good field of action, it was accompanied by 
Plate Ik, as au Altiract ^ JVicl/«/ir# vnd /iw/irdinient* independent of the bill 
irork in the original, the spaces now shaded were flat washes of green, to shew the 
woods Iroro a sketch like Plate YIll » much more deteuled plan can be made than 
would 1 e necessary for any battle field, where much of what is now given would be 
improper, especially as from the fragrowitary character of this drawing there was no 
scope (or occasion as U happened) for further completion of the form of ground as 
It now stands, it is only fit for a memorandum to enable thfr draughiaiusn to complete 
a finished and enlarged copy 

The lopograpliical character of this ground is os given in Plate I fig 3 (a and c). 
and at F 4 a. fig U, wherein a sort of hamiuer headed pmiavular hJI (a) comes to 
the St Lawrence mlh a flat valley bottom (n) hetvreca it and the next and like lull 
(c) These hills (a, c) arc the last features of Individual meinbcta of a series of off 
shoots from the water shed separating Ibe viatcrs of the St John from those of the 
St Lawrence 

In sketching this ground, the road from Point Levi to Cliaudu-re garc an eteellent 
main liase, not only for the ground belwcen a and tjie river, but also for fixing the 
01 j'ositc or Quebec bank The road defc, as a ciosS base, gave checks on many 
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sketch also it could be seen thit tlic line to ii pissed over k The direction 
(j) was next taken, shewing the fall of groiiniland the direction of the roa I (i>) 
There were no other points tliat could be fivcd between d and the skirt of the 
wood (n) 

R “ I then galloped to the top of the hiU, and placing myself in a line with the 
two farms (i and k), that bne was assumed to be correct , md then obstning 
tbe angles between k and Sla Martha, between k and c, an 1 k and i , r 
was fixed 

"At R I could see (over the trees) the viliage of Caharosa Anba, and also a 
chapel (called an Ilermita) on this side of it, the directions to which were 
taken , also to the remarkable hill (a), and the abrupt slopes of the ground to 
the rear (u and x) 

" A line was drawn to the fall, or gap, in the ground (t), taking great care that 
this, as well as those to a, Calrartua, and Ibe chajwJ, were as correct as 
{ Qssil te m regard to the line from p, because the connection of the right 
of the position rested on (his poiol, and the accuracy of the winding up of 
the sketch would depend on the correctness with which (hose angles were 
taken 

T "Next tor, and as, on reaching it, it xras clear that none of tbe points on tbe 
left of tlie position could be seen, except n, it became necessary that the dis 
t-ince from r to t should be judged as accurately as possible-^wbich distance 
became a fresh base At t, thus fixed, all the right could be seen, and the 
Ilermita could be intenected. as well as (be ground to the rear (r, v, and i) 
The direction (x) of the smaller hiU was taken, and (he bne over its summit, 
It wai obseried, passed to (he abropt nghl hand slope of tbe ground (w), to 
the rear of the position A farm also, in a hollow of some w ood to the front, 
svas also noted 

X “ I then went to the smaller hill, intending to go to the top, but the rocks 
were so rugged I could not ride up, so, standing on a line between it and 
T, at X, that station was fixed by ohsening tbe direction to £ and to the 
Ilermita. 

"The line to Calvarosa from r was next intersected, which fixed that place 
The direction to the houses (z) was also laid down, and this place turned out 
to be the tillage of Arapiles , and the two remarkable lulls were the celebrated 
lulls of the same name 

“ The Jane w being intersected gave the boundaiy of the ground (y) the farm 
in front, observed from t, could no longer be seen 

“Passinji then down by the right and along the hollow between the two great 
’ lulls, I went to the Ilermita, and this point having been before fixed, from 
thence the direction of the further fall of the great bill (s) and two slopes of 
the hill on tbe further side of the Calvarosa valley were secured, as well as 
the direction of the water course above and below I then passed dona tbe 
valley, and wound up the sketch at o 

“ Going back from thence to c, I proceeded along the main road to d and e, 
putting in, on judgment, the village of Carvajosa, as well as the point f, where 
was a house, and where the great Sadamanca road passed 

“ I returned to Cabrenzos, finding the Duke where 1 had left him and banded 
him the sketch having 1 ecn aliseat about two hours and a half I made a 
verbal report to lis Grace, pointing out the high hill (s) which we could 
plainly sec from the spot wl ere we then stood, observing that it was doiil tful 
whether guns could be brought there, not having had time to ride thither 




534 


HFT^n AKEICtnSO. 


akftdi also It coultlbe iccn that tiie hne to u p-vssei! orar k Tlie direction 
(j) was nest taVen, shcwtnjthe fall of ground and tlic direct ion of the roa 1 (n) 
There were no other points llal could be fited between i> and the skirt of Ihe 
wood (n) 

It ' I then galloped to the top of the hdl, »n! placing mjself in a line with the 
two farms (t and ic), that bne was assumed to be correct , and tlien ohsersing 
the angles between k and Sta Manlti between k and Ci and K and p, u 
was fisciL 

“ At It, I could tec (over the trees) the villige of Calterota Anba, and also a 
chapel (called an Hermita) on tina aide of it, the directions to wincii were 
taken , also to the retnarkahle bill (»), and tlie al rnpt tlojies of the gronml to 
tiie rear (u and s) 

“ A line was drawn to ll»e fall, or gap, in tlic ground (t), taking great care that 
this, as well as those to s> CaUarosa, and the chapel, were as correct as 
possd te tn regard to the line from p, because the connection of the right 
of the position rested on this |>oinl, and the accuracy of the nindmg upof 
the sketch would depend on tlie corrcclntss wilii which those angles were 
taken 

T " Nevt to T) and as, on reaching it, it was clear that none of the points on the 
left of the position could be teen, except n. it became necessary that the dis 
tance from n to t should be judged as accurately as possible*~wbich distance 
became a fresh base At t. thus fixed, alt the right could be seen, and the 
Hermita could be intersected as well as the gronmt to the rear (v, s,and cl 
The direction (x) of the smaller hill wss taken, and the line over its summit, 
it was observed, passed to the abrupt right hand slope of the ground (w) to 
the rear of the position A farm also, in a hollow of some wood to (he fiwnt, 
was also noted 

X “ I then went to the smaltcr bill, intending to go to the lop, but tlie rocks 
were so rugged 1 could not ride up, so, standing on a hne between it and 
T, at s, that station was fixed by oliserviug ihe direction to a and to the 
Hermita. 

"The line to Calvarosa from n was next intersected, winch fired tliat place. 
The direction to the houses (z) was also laid down, and this place turned out 
to be the village of Arapites , and the two remarkable hills were the celebrated 
hills of the same name 

“ The hue w' be ng intersected, gave the Jjoundary of the ground (s) the farm 
in front, observed from t, could no longer be seen 

‘ Tasting, then down by the right and along the boHow between the two great 
hdh, I went to tbe Htrinila, and this point having been before fixed, from 
thence the direction of the further fait of the great hill (s) and two slopes of 
the hill on the further side of the Calvaros* valley were secured as viell as 
the direction of the water course above and below I then passed down the 
valley, and wound up the sketch at o 

“ Going back from thence to c, 1 proceeded along the main road to » and a, 
putting in, on judgment, the village of Camjosa as well av the point p, where 
was a house, and where the great Salamanca road passed 

** I returned to Cabreriios, finding the Duke where 1 had left him, and banded 
him the sketch having I een alisenl about two hours and a half I mai’e a 
verbal report to bis Grace, pomting out the ligh hill (») which we could 
plainly see from the spot vihere we then stood observing that it was doul iful 
whether guss could be broi ght there, not banng had lime to rule thither 
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flRE, rnCCAUTlONS AGAINST. 


Sir 


FIBE, rilECAUTIONS AGAIXST. 

Our tot»l fiilaru jn dfslrojlng tbe ibiptniii; *t Antwerp in 1813-H innvt be, in 
put, attributed to tbe mtasuret taVtn by Carnot, ivbo war Ibea Governor Frota 
loth luforniation as can be obtained, it would appear that they chiefly eonu‘ted lU 
the eslabbsbment of weU.organited fire.parties; and in lecunng tbe ships, by eorer- 
ing tbe ilecVs with earth and dang, and anpporting theta by nnmerons props aa>l 
stanchions 

VThat « given by Carnot, par 47, 4th head of ‘Defence of Tortresses’ may be 
cnmbiaed with the following from Laisnc. 2nd ed p 403 

“ t«rsqae la place est petite, on al tontes les troupes ne penvent etre loc^ dans 
les quaitiers ou elles soient cn sunte conire les projectiles de I'assiegeant, on 
autant que possible, lea casernes les plus rapproebees du fiont d attaque. 

" It connent surtout d'affecter h Vusage d'bopitaus, les sootemins les plus sains 
et tea nenieuis batimens a I’epreuve soil voutn, loit hbnd^ su moment du besom 

“ Les fours, lea puits et lea citemes doisent egalement etre gatantis centre les 
botnbes, par des bhndajea, a‘iU ne le tronveot dispose* dans tes loeanl routes 4 
IVpreuve, 

“ Pour dimltuer les effets dc la chute et de I'esplotioo de* projceine*, on pent, 
depaver les court et une partie des abords dc tous les ^ttblisjemeBti militairfs. 

“ L’nn des plus grands dangers dans unc place tssieg^ ^tant celui des Ic^dirs, 
on derra ofjaouer des compagmes des i former dn rwervears 

d’eau maltiphA, avoir 20 grandei «cbeUes de 10“ de longueur . 40 fthelles mewones 
de ?■ I 80 pctjtei ^cbelles de 4“ , 40 crocs fm^s grot et longs emmanebA, 10 
poupes 4 bras , 350 seaux de cuir 

" On pUcera sur les clocben Us plus «ev^s des fxfttnn qul an mown de 
cloches et de poite voi*. averteront du feu et des tndtoit nii il felHera. C«* ?««*• 
teurs pourroot en mime temps, pendant b jour, observer les mouvements tie I enum... 
et en pr^vemr le gouvemeur , poor celt, ds descvodmoi leur avis fcnti, Ac 


2Uh D.«»ter, 1811. «1«M. »*■ "W"' ^ 

- 1.. Sen... «»'“•>' “'S'- “ ^ 
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^'Cre at alt inclihcij to niUancc, tliongh drmn oa lif only tl c very Jislil wind of that 
iiioriiing, the engines could only retire, #s U was to face the heat It was 

oiifj when (he jirovldential change of wittd (theoply thing that saved the yard) sent 
the (ire back over the ground it had iini>erfect]y cleared, that the fire engines could 
he at all satisfactorily c npluyed One ^at cause of danger, in such c-iscj, hes in 
the extraordinary height and tbslance to which pieces of huriung wood arc lifted and 
carried liy the slightest lephyr, that when uatouchctl would rciiuire a gale to move 
(hem along the ground when fully ignited, the soltime of rarefied Sir ariUind them 
evidently gives them the huojancy of a fire4)alloon. 

In extinguishing fires m tosvns, ao Engineer will act wisely to nfoid havinj any- 
tliiiig to do with them, unless on a distinct understanding with the municipal authori- 
ties that his directions are to be implicitly followed, and that the police assist in 
keeping the ground clear Mlien there (s a military pxrty co operating, the task is 
far more likely to he satisfactory The first thing to be done is to plant hues of sen- 
tries to keep off the mob, allowing no one to pass but sucli as are called by the police 
lines of men should also be formed to the nearest pumps and wells, to pass on buckets, 
either to feed the engines, or be thrown nn the flames Orders Icing given to tins 
effect, the Ofiicer will, in general, sate (ime by reconnoitring (he buildmg oufstde and 
inside, quickly, before he posts the engines, or takes other measures Possibly some 
arrangements will have been made by others before he arrives, and jn this else, where 
disturbing such may be unadvisable, even to afford a better application, it is of con- 
sequence to feel, “ It IS too late to do what t wish,— I will do the best witb what 
remains (o be done ,” and theii ac( with decision and energy, Jn making examina- 
tion inside, he may often creep ori hands and koee«, along passages and into rooms, 
breathing fiecly, wliere he could not stand upngbt half a minute without suffocation 
There are no tools, on such oecasiODS, like the crow bar and felling ate , the fonoer 
for knocking holes through walls, to make short lines for passing the hoses , and both, 
for destroying doors, panitions, Ac , espeejally such^as are in any way conneeted with 
or composed of lath and plaster, xvbere fire lurks in a woy not easily conceived by 
those who have not seen it • 

“ The intensity and consequent danger from fire is (ceterir )«n5i«} as the 
cuhic Contents of the huihlmg in which the fire takes place 
“ In warehouses or stores, where large quantitiesof combustible goods are reot, floors 
of brick arches, supported by cast iron pillars and bearers, are no proteelion^M the 
heat 19 sufficient to fuse the cast iron, or to weaken jt, a© as to render it imaii’A Vo 
bear the w eight and strain of the arches The heat also expands the won to such 
extent as to unsettle the bnek-Work the wrought tics ^so become useless from^ 
etpansion and losing their rigidity 

“ These remarks do not apply to dwelling houses, as the use of cast iron bearers 
reduces the quantity of timber so much, that if there is nothing kept jn the house, 
With the exception of the usual quantity offonnturc, it is nothkely tiiaittiehetiVwiW 
be great enough seriously to injure the cast Iron, if sufUciently strong originally, which 
is not always the case 

“ Sheet iron nailed over timber n no protection against continued heat, h«t only 
against flame for a short tune 

“ Several bmldings have been set fire to by the use of iron hearths , 


• Fomo «» on the tie of po’'dcr In firm a*® ‘pemnlt on >— boiliiogi 
t From a letter «itU »hu.Ii me CoRUmUre wrmfavourol Uy Sir OraiiSwooU iCS, W illitig Strtei), 
Suvtr ntenai-at of tl c London Rr- Fnel le »’»in*ot 
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“ ^Vhereve^ a wall can possibly be earned Ibrough the roof, it is the best protection 
against fire, esen if there should be Openings in the floors below W'ben a fire tabes 
place, the heated air and smobe nses imniediately, and fills the roof and upper floors, 
causing the inatenals to give off gas, which takes fire as soon as the fresh au is 
admitted below to carry up the flame 

“ In extinguishing fires, the first point is, to keep the budding where the fire is as 
much shut up as possible, tiU the engines, or other means to extinguish it, are ready 
for use, and then to get inside the budding on fire if this cannot be done, it u gene- 
rally expected that the building wilt be destroyed, and in that case greater attention 
ought to be given to the adjoining premises bVhen an engine is sent to a fire here, 
the nsual number of firemen is four besides the driver these men are employed first 
in attaching the hose and suction, and then in directing the jet and the workiog of 
the engine the mere manual labour is performed by the mob, who are paid at the 
rate of Ir for the first, and Cd for each succeedmg hour ’* 

EXTRACTS TRQM TRE " GBVERAt. REROLATtONa FOR THE LOVDOV FIRE EXCISE 

ESTASLlSnUEVT,” CONSISTINQ OP BIOUTREX OP THE PRIXCIPAL IXSD&ANCE 

AXn OTHER POBIIC CQUPANIEa 

Orgmtzotton 

London is divided into five districts, three on the aorth of the Thames, two on the 
south, in each of which is stationed a sufficient number of engiues under the charge 
of a Foreman, with Engineer and Firemen under him The Superintendent has the 
command of the xi hole fo’ce 

The men are clothed uniformly, are dutuguisbed by numbers, end are regularly 
exercised in the use of theu engines Ibeir whole tine and service belongs to the 
Establishment 

Central Memoranda 

" To execute their dnties as tleadtly and fute/ly as possible , to be careful not to 
annoy the inhabitants of houses they may be called upon to eater to treat all per 
sons with civility , to take care to preserve presence^ mind and goo I temper, and 
not to allow themselves to be distracted from tbeir duty bv the adnee or directions 
of any persons but their own officers' 

Condiliont of Sereite 

“ The age of admission of men to be. CDgmeers not excccihng aO, and Firemen 
not exceeding 40 years Not exceediog 25, nor under 18, for men nho have not 
previously been Firemen Payranes for Fireraeo from 21f to24t Cd perweek, the 
Engineer and Foreman 28« per week. Foreman of Districts U per week extra for 
every engine under his charge Uniform u found by (he Estabhsbnient ' 

Oulline ef Central Duty 

“ One third of the men to be on duly night and day at the different engine bouses 
—the whole to be liable to he called np for attendance at fires, or for any other doty ’* 
On a fire breaking out, the whole of the men of (bat duinct, {rda of the collateral, 
and ird of the fiank district, are to be in attendance , also 1 engine from collateral 
district, and] from one flank Incase ofdonbt as to boundary, both adjoining districts 
send all, and the remaimog three tend Ird. In ease of emergenev the Superintendent 
will call in such additional force as he max requite. The enginet wil] be conveyed to 
fires at not less than 7 miles per hour, and the men who do not arcooipanT the eneine 
at not less than 5 miles per hour 
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were nt all lnclinc<l tt) biImmcp, ihough driTcii on lif only i] c very light winJ of that 
Jiioniing, the engines coiiM only retire, as it wa$ lo face the heat it was 

only when <)jc /irovident/al change of Mjnd (theoafr that aared the yard) sent 

the fire hack oser the ground it had iraperfectly cleared {hat the fire engines could 
he at all satisfactorily enipl jyc J One great Cause of danger, in such cases, lies in 
the eifraordinary height anil distaficc |o h hich pieces of burning trood are lifted and 
carried hy the slightest jcphjr, that when untouched would require a gale to move 
them along the ground svhen fully ignited, the Tolnme of rarefied air around them 
csidentlr gnes then) the huoyagcy of a Sre balloon 
In extinguishing fires in towns, an Engineer snl! act svisely to avoid having any. 
thing to do with them, unless on a distinct understanding with the municipnl authori 
ties that Ms directions are to be iinplicifly follancd and that the police ass‘>t in 
keeping the ground clear hen there is a military party co operating, the task is 
far more likely to he satisfactory The first thing to he done is to plant lines of sen. 
tries to keep off the mob, aiJomog no ooe to past bat aiich at are called by the{icrbee 
lines of men should also be formed lotlie nearest pumps and wells, to piss on buckets, 
cither to feed the engines, or he thrown on the flames Onlcrs hong given to this 
effect, the 0‘Scer ndl, in general save time bprcconaoitring the hwlding ootside and 
iQside, quickly, before he posts the engines, or takes other measures Possibly some 
arrangements Will liave been made byotben before be arrives and in this case where 
djstorbing such may be unaJiiwhle, even to afford a better appheafjon, it u of fojj- 
lequance to feel, “ It is too late to do what I wuh —I will do the best with what 
remains to be dooet” and then act with decision and energy In making examina 
tioii ttiside, be may often creep on binds and koee*, along passages and into rooms, 
breathing freely, where he could not stand upright half a minute without eulfocation 
There are no tools on such oeeasious, like the crow bar asdfclhng axe, the former 
for knocking holes through walls, to make short Itoes for passing the lioics , and both, 
for destroying doors, partitions, &c . especially such as are iq ony w ay connected with 
or composed of lath and plaster, where fire lurks in a way not easily conceived by 
those who have not seen it • 


+ “The intensity and consequent danger from fire Is (cir/n^i^onius) as the 
cubic contents of the building in winch the fire takes place 

“ In w arehouses or stores, where large quantities of combustible goods arc^pt, floors 
of brick arches, supported by cast iron pillars and bearers are no protection's the 
heat IS sutRcicnt to fuse the cast iron, or to weaken it, so as to render it unime to 
bear the weight and slram of the arches The heat also espands the iron to such an 
extent as to unsettle the bnek work the wrought ties alio become aseiess fivai\ 
expansion and losing their rigidity 

“ These remarks do not apply to dwelling houses, as the use of cast iron bearers 
reduces the quantity of timber so much, that if there is nothing kept in the honse. 
With the excel tion of the usual quantity of furniture, it u not likely that the heat will 
be great enough seriously to injure the cast Iroo, ifaafficicutly strong ongiiially, which 
IS not alwajs the cane 

“ Sheet iron muled over timber »s no protection against continued heat, but only 
against flame for a short time 

“ Several buildings has e been set fire to by the use of iron hearths , 


• For no oa tbe x.a* of powder 10 flrr* »ce * Pemid I JJO — Uu iding* 
t From* letter mill nbivj It# Colnm llee Were fawared liy *'r tlra d«■ooJ^fli Malbna; Street) 
•iiipcr aiendeut cf the I/indon Fir~ I ogi le r«uf>l rhiacot 
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“ • will «n posiibly b« nmcd llinHigh the roof, U i< the best protection 

•nmit (ire, nen if there shoubl be openingi in the Doors below ^VheIl a Dre taVes 
place, the heatej air and smoVe nses Smue lialely, and fids the roof and upper fioori, 
causing the tnatenals to gire otT gas, wbicli lahes fire as soon as the fresh air is 
atmiited below to carry up the flame 

“ In extinguishing fires, the first point Is, to keep the budding where the fire is as 
much shot up as possible, till the engines, or other means to extinguish it, are ready 
for use, and then to get inside the bailding m fires if this cannot be done, it ts genc- 
rallr cxpectnl that the bud ting will be desttoyed, and in that case greater attention 
ought to be giTtn to the a Ijoming premises Mheq an engine is sent to a fire here, 
the usual Dum'ier of firemen is four besides the dneer these men are employed first 
IQ attaching the ho^ and suction, and then in directing the jet and the working of 
the engine the mere manual iabour is performed by the mob, who are paid at the 
rate of It far the fint, and Gd for each succeeding hour ” 


EXTRACTS mow Tnt "CEVKRAI. ReCCLATIONS TOR THE LOUDON FIRE ESCIVE 

ESTABUSnSIEVT," CONSISTINO OR EIOlltEEU OF THE miSCirAL tNSCRANCB 

AND OTHER FCBLIC CQUrAME* 

Oiymiroffon 

London is dixided into five districts, three on the north of the Tliames, two on the 
south, in each of which is stationed a sufilcicnt number of esgities, under the charge 
of a Foreman, with Engineer and nremen under him The Superintendent has the 
command of the whole f9*ce. 

The men arc clothed uniformly, are distinguished by numben, and are regularly 
eumied in the use of theu engines their whole time and semen helongt to the 
Eitabltibment 

Ctnrrat tfonorondo 

' To exeente their dalles as rfeedi/y and gaief/y as pouible , to be cartful not to 
annoy tbe inhabitants of houses they may be called upon to enter , to treat all per> 
tons sntli civility, to take care to preserve presence and yowf trmprr, and 

not to allovr themselves to be distracted from Iheir dutv bv the adwee or directions 
of any persons but their own officers ” 

ComlUionM <tf 5ereicc 

“ The age of admission of men to be. Eogmeers not exccciling 00, and Iircmen 
not exceeding 40 years ^ot excecdiog 25, nor under IB, for men who have not 
previously been nremen Pay vanes for Firemen from 21* to 21* Cd per week : the 
Engineer and Foreman 28* per week Foreman of Districts 1* per week extra for 
every engine under his charge Unifonn u found by the Establishment ” 

OutUne of Gtntrol Duly 

“ One third of the men to be on doty night and day at the different engine houses 
—the whole to be liable to be called up for attendance at Gres, or forany other doty.’’ 
On a fire breaking ont, tbe whole of tbe men of that dutnci, |rds of the collateral, 
and Ird of the flank district, are to be in attendance , also 1 engine from collateral 
distnet, and 1 from one flank In case of doubt as to boundary, both adjoining districts 
send all, and the remaining three sendlrd. In case of emergency the Supermteodenl 
will call in such additional force as be may require The engines will be eonveyeii to 
fires at not less than 7 miles per hour, and tbe men who do not accompany the engine 
at not less than a miles per liour 

^OL. I. 2M 
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used at, siy, 32 degrees rahrenhcst, mtich lower than the gas, yet it n found that a 
very small part assumes the form of vapour on coming In contact svitU flame, ami 
spreads ttirougli it , the greater iptantity faHi down hy its superior weight and is 
wasted ” 


No 1 
2 

3 

4 

5 


The Prxeet ^ ihehlnet anti Charges 


Site 

Height 

InehM 

ot blubine 
tliamcter 
lathe. 

Ft te Inttud 

Ung Cbviie 
£ s i 

2 2 0 

Pr ft of each 
Spue Charge 

$ d 

0 5 0 

18 

0 

3 0 

0 

0 7 C 

20 

10 

. 4 0 

0 

0 10 0 

22 

11 

5 0 

0 

0 12 0 

21 

12 

C 0 

0 

0 14 0 


The macliines can he made to order of any sire, at a proportionate pnee 


FIRE CART. 

Notuithstandiug all that system can ctfcct, much precious time, tn firit nomi^ls, 
is consumed before the estahlishment of fire-engines in out ilochyards and arsenals 
can he brought into pUy in case of fire The following practice ohtaios m the 
Devonport Dochyard. and whether the fire has hrohen out id the yard or not, an 
invaluable assistance is promptly on the spot, before most or any of the Tire Office 
engines, or those of the neighbouring barracLs, are well m motiou 

A large strong cart is fitted up to carry either the engine, —or else the party, with 
the engine dragging behind * The best Und of cart is that which (with wheels of the 
usual size) is slung very low on a crooLed axle, as in the description callctl * ducks ' 
at Woolwich, and * floats’ in Dublin Two horses are always at hand, with a strong 
but very simple harness, besides saddle, whip, and spurs, for the driver, who goes as 
postilion 

Attached to the engine arc as many buckets asenn be conveniently hung, the hoses 
are coded away on the top of the well . the branch pipe and suction hoses lashed to 
the side of the body , a double screw box (one end fitting the town pipes and the 
other those of the dockyard), wrenches, hammer, spare leather washers, Ac . Ac . are 
in a small box , two or three cods of 2J inch rope of 50 yards each, (for fire hooks, 
and letting down persons from windows ) and a cod of 50 yards of li inch line for 
passing hoses and stores both sorts of tope should be well worked till rendered soft 
and pliable Fixed to the sides and ends are 2 felhng axes, 2 sledge hammers 2 crow- 
bars 2 shovels and 2 pickaxes, as well as the drag ropes, and extra purchases The 
cart IS fitted with a cross bar in front by which the party hold on when they are 
earned to the ends of this bar, sockets for a pair of carnage lanthorns are fixed At 
convenient points on the sides and ends pnsidc and out) are hung the buckets, 2 short 
ladders, (capable of being yoiued like escalading ladders^} and the tools above men 
tioned the points and edges of which last most be guarded when they are inside the 
cart, to prevent inyunes to the party m the dark The men as a matter of course, 
are provided with leather helmets gauntlets and screens for their faces, like those 
worn by blacksmiths As thus arranged, an Officerf und party have started well 
trtMm 10 minutes after the alarm was given 


* For iliorC distance* onlf wben lbu« dn"a*4 behind 
t L cutenant Will (m> R N by whom tbc abore «as con 
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Is asay tlTta.* to »ll to th# a!S>«¥ a eeyj«^tr^ eb«4 £*tf\l powiier- 
tet. prt'ffiM. Ar- ftr tt« pcrpo^t efeirtjj cfft cfb?c« irrr- 
awnUrea Era, ta nyt 1 drttfggt^ tf « l ag rf i-»»fra».r i»> fctrr.rg-f* 

R. J.K. 


forage, bulk AXD weight of.— T rca smstsc^^ats tiVea tz- 
r^slr f'T sij 

1I»^ S3 Cjj 13^ to!mNy 

w tssaSy iJ*St«td 4{ tSi. |>« tth. ft. 

Tresi« sappcofd to 5$ B*., 
bat nryiay from 52 to 5S ft*. 

St*a» ia Cat aad j'jftij* bcatCq. 

cot M cospoet 2^Bs.p«rcsb. ft. 

Tressrt lappissed to waifh 3S B*., 
bat Tifyisy freas 39 to 40 B*. 

Oai*. Ee« 3-fr4 nib. ft. j« cwt- 

Dwl<y, ia. 2-3^ » „ 

irtext, L^s-rflnnl •-...... S-35 » ^ 

Of cocne nossdmble 4!Ia»vi« woo!4 be eu<Ie. la ptoTiCB j tpaet for forjje, on 
tbe «bQie ^naatiUei. 


Tbe ntwa of fon^ for VitiUery tad Ctnlrt, *t borne, u 
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FORDS t 

In eunuoui; tsd reporting vpoo » ford, the toaia pouts to be conmlend are tb« 
finnnns and rrfaUnty of the bottoa, lU leojtb, Wultb, and direction, the depth 
(and iti iDoeuebr tides orCoods),tbe rapidity of the nirftnt, the farilitm of access, 
tecunty from attack, and the taeau of rendeno; it impassable a ford should aloaes 
be tried personally before eukia^ a report on its capabilities. 

The Jyfh of fords for caralry thonld not be more than 4 feet 4 inches, and for 
infantry 3 feet 3 inches , hot if the ttreain u not eery rapid, and the direction of the 
crossing U dovn.strtam, the latter ma* pass be bolding on to the horses, eten if the 
de^th VI 4. feet ShonVl the ilreant be serj ta^d. hosrescr, depths mneh. less than 
these conld not be comidercd fordable, paitictiUrlT if the bottom u rucren. Car* 
ruges snth srheeU 5 feet to diameter mar cross a ford 4 fret deep , but if it u neccs. 
taty to keep their contents dry, (he depth should not be more than 2, or at most 
2| feet. Fords are generally to be foond abore or belotr a bend.t and often lie la 
lines diagonallT across the nrer imall gravel forms the best bottom ; and rock, on 
the eoniraiT, the most dangerous, nnless perfectly regular and not shppery. They 
may be loaaded by means of a boat baratg a pole attached. Hut caral/y or good 


* lAxrVed bn* as natter of toeTeueare ta« vbeat i* loonbat Cgbter 
t BrC*pUiiiBaiabnre*,R.E 

t ^ ProfesaiOD*! wL * p 9 I^rs. S> 7. t 







